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SECTION I 
GENERAL DESCRIPTION 



1-1. SCOPE. 



This technical manual describes the installation, operation, theory of operation, and 
maintenance of the Ampex TM-7 Tape Transport. Section I includes a general description of 
the equipment and lists performance characteristics. Figure 1-1 shows a typical horizontal 
installation. 



1-2. GENERAL DESCRIPTION. 

The tape transport moves computer grade magnetic tape across a dual -stack 
magnetic read/write head assembly in response to commands from either an operator 
control panel or from remote equipment. Tape is moved in either the forward or reverse 
direction, or held at a standstill, by a servo controlled capstan. 

The capstan draws tape from the storage loops in the vacuum chamber. The reel 
motors are servo controlled to maintain the correct supply of tape within the chambers. 

The tape is held in contact with the capstan by uniform tension derived from the 
vacuum columns. The vacuum columns remain active during the rewind operation to provide 
the tension required for proper tape packing. Precision tape guides ensure accurate tape 
tracking. 

The read/write head assembly reads information from the tape (to external equip- 
ment) and writes information on the tape (from external equipment). 

A two channel photosense head detects reflective markers fixed to the tape. The 
photosense signals are amplified and are provided to both the transport control electronics 
and to the external equipment. 

Electromechanical interlocks protect the operator, the tape, and the equipment in 
the event of failure. Programming is inhibited while the equipment stabilizes and the vacuum 
pressure builds up. 

The Data Electronics is described in the Data Electronics technical manual. 



1-3. PERFORMANCE CHARACTERISTICS . 

Performance characteristics are listed in Table 1-1. Performance characteristics 
for the Data Electronics are listed in the Data Electronics technical manual. 
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Figure 1-1. 
TM-7 Tape Transport 
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TABLE 1-1 
PERFORMANCE CHARACTERISTICS 



TAPE WIDTH 


1/2 inch 


POWER REQUIREMENTS 


Voltage: 115 VAC nominal or 
230 VAC nominal 


Frequency: 48 to 62 cps 


REWIND SPEED 


2400 ft in less than 3 minutes 


TAPE SPEED 


Single speed from 10 to 45 ips 


START/STOP TIME AT 36 IPS 


10 ms for start or stop 


START DISTANCE 


0. 156 inch to 0. 234 inch 


STOP DISTANCE 


0. 133 inch to 0. 195 inch 


LONG TERM SPEED VARIATION 


±3% of operational speed 


INSTANTANEOUS SPEED VARIATION 
(SHORT TERM) 


±5% of operational speed after start time 


INTER CHANNEL TIME DISPLACEMENT 
(ITD)at 36IPS 


10 usee 


PEAK DYNAMIC SKEW AT 36 IPS 


6 usee 


MAX STATIC SKEW AT 36 IPS 


7 usee 


PACKING DENSITY 


200/556 cpi or 556/800 cpi or 200/800 cpi 
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1-4. . MAJOR ASSEMBLIES , 

The major assemblies of the tape transport are the blower assembly, the cable 
assemblies, the optional data electronics assembly, the enclosure, the power supplies, and 
the transport assembly. 



1-5. 'BLOWER ASSEMBLY. 

A blower fan-pack assembly is provided in the TM -7200 cabinet. A blower (option) 
is available for the standard Ampex 19-inch rack type enclosure. These assemblies provide 
cooling for the tape transport. 



1-6. CABLE ASSEMBLIES. 

Cable and harness assemblies are determined by transport mounting and by power 
supply selection. 



1.-7. DATA ELECTRONICS ASSEMBLY (OPTION). 

The optional data electronics assembly contains the printed circuit board assemblies 
which control the writing and reading of data on the. tape- passing over the magnetic head 
assembly. 



1-8. ENCLOSURES. 

The tape transport Is designed for vertical installation in either a standard 19-inch 
rack type mounting or for horizontal installation in the Ampex TM-7200 enclosure. 



1-9. POWER SUPPLIES. 

Three power supply options are provided. The transport power supply and the logic 
power supply are used when the optional data electronics assembly is supplied. The trans- 
port power pack may be used when the optional data electronics assembly is not supplied. 



1-10, Transport Power Supply (Option). The transport power supply provides 4-24V, +12V, 
and -12V unregulated DC voltages for capstan operation. Receptacles for AC power input 
and for remote input and output lines are located on the supply. A circuit breaker on the 
supply provides overload protection for the AC power input to die tape transport. The supply 
has two AC convenience receptacles, which are connected directly to the AC power input. A 
fuse on the supply provides overload protection for the convenience receptacles. A voltage 
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stepdown transformer in the supply provides 24 VAC for the control relay in the supply. The 
relay is used in the power on-off circuit. AC operating power is distributed from the trans- 
port power supply to the other assemblies of the transport. 

When this option is selected, a regulated logic power supply (+12V, -6V, and -12V) 
must be provided. 



1-11. Logic Power Supply (Option ). The logic power supply provides +12V, -12V, and -6V 
regulated DC voltages for the transport electronics circuitry and for the optional data elec- 
tronics circuitry. 



1-12. Transport Power Pack (Option) . The transport power pack provides +24V, +12V, 
and -12V unregulated DC voltages for capstan power and +12V, -6V, and -12V regulated DC 
voltages for logic power. A receptacle for AC power input is located on the power pack. A 
circuit breaker on the power pack provides overload protection for the AC power input to the 
tape transport. The power pack has two AC convenience receptacles, which are connected 
directly to the AC power input. A fuse on the power pack provides overload protection for 
the convenience receptacles. A voltage stepdown transformer in the power pack provides 
24 VAC for the control relay in the power pack. The relay is used in the power on-off cir- 
cuit, AC operating power is distributed from the transport power pack to the other assem- 
blies of the tape transport. 

When this option is selected, the remote input and output lines are connected 
directly to the transport electronics assembly. 



1-13. TRANSPORT ASSEMBLY. 

The transport assembly consists of all tape drive components mounted on a web- 
reinforced precision casting. Also mounted on the transport assembly are the reel retainers, 
reel servo supply, transport electronics, transistor bracket, vacuum blower, and the mag- 
netic head, operator control panel, and write-enable switch assemblies. 



1-14. Magnetic Head Assembly . The standard head assembly is either a 7 -track dual- 
stack read/write head assembly, capable of reading or writing in IBM (727, 729II, 7291V) 
compatible format, or an ASCII 9 -track unit capable of reading and writing in IBM 360 com- 
patible format. An erase head is supplied as an optional feature. A tape cleaner and a 
photosense assembly are mounted on the head assembly. 

The tape cleaner provides for collection of shed niaterials from the oxide surface 
of the magnetic tape. A low -velocity air -flow through the tape cleaner removes the particles. 

The photosense assembly provides IBM compatible BOT (beginning-of-tape; at-load- 
point) and EOT (end-of-tape) photosensing of reflective tabs on the back of the tape. 
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1-15. • Operator Control Panel Assembly . The operator control panel (OCP) assembly pro- 
vides local control for the tape transport. Two OCP assemblies are available. Selection is 
determined by whether the tape transport is to be mounted horizontally or vertically. 



1~16. Reel R e tainers . Reel retainers are a selective feature. IBM or NAB compatible 
quick-release or conventional screw-down reel retainers may be selected for either the fixed 
or the. fife* reel. The fixed reel may be a permanently -mounted precision reel assembly. 



1-17. Reel Servo Supply . The reel servo supply provides power for the reel motors and 
reel brakes and distributes power to the vacuum blower. 



1-18. Transistor Bracket . The transistor bracket provides a heat sink for the capstan- 
drive power -amplifier transistors mounted on it. The bracket is used to support one end of 
the transport electronics assembly. 



1~19. Transport Electronics Assembly . The transport electronics assembly contains the 
printed circuit board (PCB) assemblies which control the tape transport. 



1-20. Vacuum Blower , The vacuum blower provides cooling for the capstan motor and 
other transport assembly components, and also provides the vacuum for the vacuum chambers, 
the vacuum -interlock switches, and the tape cleaner. 



1-21. Write Enable Switch Assembly . A write enable switch assembly is provided for 
either the IBM or the NAB compatible file reel. 
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SECTION II 
INSTALLATION 



2-1. INTRODUCTION , 

This section provides information for the installation of the tape transport. 



2-2. GENERAL 

The tape transport is designed for horizontal mounting in the Ampex TM-7200 
console cabinet or for vertical mounting in a standard 19 -inch rack-type enclosure. 

The interconnecting cabling diagram for the tape transport is included in 
Section VII . 



2-3. CUSTOM INSTALLATIONS. 

Tape reels and overlay panels must be removed to install mounting screws for 
standard 19 -inch rack -type tape transport installation. Interconnecting cable lengths will 
determine power supply locations. 



2-4. UNPACKING . 

Custom-built crates are designed for shipping Ampex equipment. When an 
enclosure is supplied with the equipment, the components are installed in the cabinet and 
are ready for installation and operation. When no cabinet is supplied, customized shipping 
crates are provided for the components. 

No special unpacking instructions are required. Care should be exercised during 
unpacking. The equipment should be checked for shipping damage prior to application of 
power. 



2-5. PHYSICAL DIMENSIONS. 

Table 2-1 lists assembly dimensions and weights. The approximate weight of a 
system can be calculated by adding the weights of the selected assemblies. 
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TABLE 2-1 
PHYSICAL DIMENSIONS 



■■■ ASSEMBLY 


HEIGHT 


WIDTH 


DEPTH 


WEIGHT 


Transport 


26" 


19" 


15" 


130 1b 


Accfess Door 


26" 


19" 


3-7/8" 


20 1b 


Data Electronics (Option) 


14" 


19" 


6-1/2" 


30 1b 


Transport Power Supply- 


7" 


19" 


8" 


25 lb 


Logic Power Supply- 


5-1/4" 


19" 


9" 


45 lb 


Transport Power Pack 


5-1/4" 


19" 


11" 


35 lb 


TM-7200 Console 


46" 


28-1/4" 


21" 


75 lb 


Console Fan Pack 


5-1/4" 


19" 


12" 


15 lb 


Standard 19"Enclosure 


67" 


25" 


27" 


90 lb 


Blower 


8-3/4" 


19" 


12" 


28 lb 
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POWER REQUIREMENTS. 



The tape transport is wired for 115 volt operation unless otherwise specified. 
Maximum operating current at 115 VAC is 8 amperes. Tapped transformers in the power 
supplies provide for operation with either 115 ±11.5 VAC or 230 ±23 VAC input voltage . 
AC input power is applied at receptacle Jl on the transport power supply or the transport 
power pack, whichever is supplied. 

Console blowers may be operated at either 115 VAC or 230 VAC, depending upon 
terminal jumper positions. Blowers for the standard 19 -inch rack cabinet are available for 
115 VAC or 230 VAC operation. 
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INPUT/OUTPUT SIGNALS AND CONNECTIONS. 



The input/ output signals to the tape transport consist of remote -control command 
and status signals and read/write data signals. When the data electronics option is supplied, 
connector J 4 on the transport power supply provides connections for all input signals from 
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the customer to the system and connector J5 on the supply provides connections for all output 
signals from the system to the customer. These input and output signals are described in 
the Data Electronics technical manual. 

When the data electronics option is not supplied, connector J10 on the transport 
electronics assembly provides connections for the remote -control command and status 
signals. Table 2-2 herein lists the input/output signals and pin designations for connector 
J10. Connector PI on the read head cable provides connections for the read head output 
signals. Table 2-3 lists the pin designations for connector PI. Connector P2 on the write 
head cable provides connections for the write data inputs to the write heads and connections 
for the optional erase head. Table 2-4 lists the pin designations for connector P2. 



2-8. INPUT/OUTPUT CONNECTORS. 

Mating connectors for customer fabricated cables are provided. 

2-9. COMMAND SIGNALS. 

Command signals to the transport electronics assembly must fulfill the following 
requirements* The FALSE level must be Q. 00 ±1. 25 volts. The TRUE level may be -10 
to -25 volts. Input impedance shall be not less than 2000 ohms, nor more than 3000 ohms. 
Input lines from the remote source shall incorporate source ground. Command signals are 
listed in Table 2-2. 

2-10. Select. When FALSE, the select line disables tape motion inputs to the transport 
electronics and also disables status outputs from the transport electronics. A select TRUE 
level will enable the remote inputs if the transport is in the ready and remote status. Trans- 
port ready requires that all interlocks are closed. Remote is TRUE when the REMOTE push- 
button, on the OCP, has been pressed. 

2-11. Forward/Reverse* . When the forward/reverse line is at the TRUE level, forward 
direction is selected. When at the FALSE level, reverse direction is selected. The forward/ 
reverse level must be established 5 (jsec prior to a RUN command. A change in level on this 
line, while the tape is in motion, will cause the tape to stop. 



2-12. Run/Stop* . Transition from the FALSE to the TRUE level on the run/stop line will 
cause the capstan to move the tape. The direction of the tape motion is determined by the 
previously established forward/reverse line. Transition from the TRUE to the FALSE level 
will cause tape motion to stop. 

*Used when Run/Stop-Fwd/Rev logic is supplied. 
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TABLE 2-2 
TRANSPORT ELECTRONICS CONNECTIONS 



Jio 

PIN NO. 


SIGNAL 


TYPE 


' 1 


Forward/Reverse (-/+)* 


Command 


2 


Run/Stop ( -/+)** 


Command 


♦ 3 


Rewind Command ( -) 


Command 


4 


Rewind and Lockout (-) 


Command 


5 


Select (-)■ 


Command 


6 


Beginning -of -Tape (-) 


Status 


7 


High/Low Density Select (-/+) 


Command (Output) 


8 


End-of-Tape (-) 


Status 


9 


Rewinding (-) 


Status 


10 


Ready (-) 


Status 


11 


Ground 


-- 


12 


Ground 


— 


13 


Ground 


„ 


14 


Unit Select (-) 


Status 


15 


Write Enable Switch (C) 


Status 


16 


Write Enable Switch (NC) 


Status 


17 


Write Enable Switch (NO) 


Status 


18 


Select and Remote Ind (+) 


Status 


19 


High/Low Density Status (-/+) 


Status 


20 


Ground 


-- 



^Reverse/Stop when Fwd/Stop -Rev/Stop logic is supplied. 
**Forward/Stop when Fwd/Stop -Rev/Stop logic is supplied. 
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TABLE 2-3 
READ HEAD CABLE CONNECTIONS 



TABLE 2-4 
WRITE HEAD CABLE CONNECTIONS 



SIGNAL 


PI PIN NO. 


Read Track 1 


2 
12 


Read Track 2 


23 
33 


Read Track 3 


4 
14 


Read Track 4 


25 
35 


Read Track 5 


6 
16 


Read Track 6 


27 
37 


Read Track 7 


8 - 
18 


Read Track 8 


29 

39 


Read Track 9 


21 
31 


Shield Ground 
Head Ground 


22 
9 







SIGNAL 


P2 PIN NO. 


Write Track 1 
Shield Ground 1 


2 
12 
22 


Write Track 2 
Shield Ground 2 


23 
33 
13 


Write Track 3 
Shield Ground 3 


4 
14 
24 


Write Track 4 
Shield Ground 4 


25 
35 
15 


Write Track 5 
Shield Ground 5 


6 
16 
26 


Write Track 6 
Shield Ground 6 


27 

37 

- 17 


Write Track 7 
Shield Ground 7 


8 
18 
28 


Write Track 8 
Shield Ground 8 


29 
39 
19 


Write Track 9 
Shield Ground 9 


21 
31 
11 


Erase Head Hot 
Power Ground 
Shield Ground Erase 


20 
30 
40 


Head C.T. (Write Pwr) 


10 


Head Ground 


9 
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2-13. ' Forward/Stop* . A transition to the TRUE level on the forward/ stop line will cause 
the capstan to move the tape in the forward direction. A transition to the FALSE level, while 
the tape is in motion, will cause the tape to stop. 



2-14-. Reverse/Stop** , A transition to the TRUE level on the reverse/stop line will cause 
the capstan to move the tape in the reverse direction. A transition to the FALSE level, while 
the tape is in motion, will cause the tape to stop. 



2-15. Rewind . A transition to the TRUE level on the rewind line will initiate a high speed 
rewind cycle. The tape will rewind to the BOT photosense tab and the capstan will place the 
tape at the load point. The transport will remain in remote mode. 



2-16. Rewind and Lockout , A transition to the TRUE level on the rewind and lockout line 
will initiate a high speed. rewind cycle and return the transport to local mode. The tape will 
rewind to the BOT photosense tab and the capstan will place the tape at the load point. Press 
ing the REVERSE pushbutton will then cause the tape to unload. 



2-17. High/Low Density Select . The high/low density select line is a command, output 
from the operator control panel. The line is used to select the read strobe delay required 
for the bit-packing density on the tape. When high density is selected, the line is at the 
TRUE level. When low density is selected, the line is at the FALSE level. 



2-18. STATUS SIGNALS. 

Status signals are returned to die external equipment through connector J 10 of the 
transport electronics assembly and are provided for the operator control panel through 
connector J9. Output levels, with a 25-foot cable, are -12 ±2 volts (5 ma max to the load) 
and 0.00 ±1. 25 volts (5 ma max from the load). Status signals to the external equipment 
are enabled when in the remote mode. The indicator outputs, to the operator control panel, 
are active in either remote or local mode. Status signals are listed in Table 2-2 



2-19. Ready . The ready line remains at the FALSE level until all tape transport inter- 
locks are closed. The ready output is active in the remote mode only. 



2-20. Unit Select. The unit select line acknowledges that the tape transport has been 
selected by a TRUE level at the select input. The unit select output is active in the remote 
mode only. 



*Uscd when Fwd/ Stop -Rev/Stop logic is supplied. 
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2-21. Select and Remote Indicator . The select and remote indicator line is driven by a 
line driver having a passive output. The line driver must be terminated with an indicator 
lamp returned to -12 volts. When so terminated, the line driver output is volts whenever 
the unit select line is at the TRUE level, otherwise, the line driver output is 125 ohms 
returned to ground. This output is active in the remote mode only. 



2-22. Beginning-Of-Tape (At Load-Point ). A TRUE level on the beginning-of-tape (BOT) 
line indicates that the BOT photosense tab is being sensed. The BOT output is active in the 
remote mode only. 



2-23. End-of-Tape . A TRUE level on the end-of-tape (EOT) line indicates that the EOT 
photosense tab is being sensed. The EOT output is active in the remote mode only. 



2-24. Rewinding . A TRUE level on the rewinding line indicates that the tape is rewinding. 
The rewinding status output is active in the remote mode only. 



2-25. High/Low Density Status . The high/low density status line acknowledges the density 
select level. A TRUE level indicates that high density has been selected. A FALSE level 
indicates that low density has been selected. The density status line is active in the remote 
mode only. 



2-26. Write Enable Status . Three lines are provided to indicate the state of the write 
enable switch: the Write Enable Switch (C) line, the Write Enable Switch (NC) line, and 
Write Enable Switch (NO) line. When a file -protect condition exists, the Write Enable 
Switch (G) line is connected to die Write Enable Switch (NC). When a write -enable condition 
exists* the Write Enable Switch (C) line is connected to the Write Enable (NO) line. The 
Write Enable Switch (NO) line is connected to ground in the data electronics. These lines 
are active in both the remote and local modes. 



2-27. DATA SIGNALS. 

The magnetic head assembly is designed for writing and reading NRZI (non-return- 
to-zero, change on ONEs) digital type information. An instantaneous change in the direction 
of write current causes a ONE to be written on the magnetic tape. A reversal of the mag- 
netic flux direction on the tape will be sensed by the read head and will be interpreted as a 
ONE. 

Write current requirements and read signal outputs are provided for Ampex 838 tape 
at a tape speed of 36 ips and a bit-packing density of 800 bpi, using a 7-track head. These 
requirements are for direct connection to the heads; refer to the Data Electronics technical 
manual for data signal requirements of the data electronics. 
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2-28. . Write Data . The amplitude of the write input signals shall be 60 ma peak. A DC 
current flow of 60 ma through the optional erase head coil will reduce all previously written 
data to less than 3 percent. 



2-29. Read Data . The read head provides a 20 mv (peak-to-peak) output. 
2-30. ENVIRONMENT . 

2-31. OPERATING ENVIRONMENT. 

The tape transport is designed for operation in a fixed position under the following 
conditions: 

Ambient Air Temperature 60° to 90 °F 

Relative Humidity. 40% to 70% (with no condensation) 

Altitude to 7500 feet 

When enclosed, sufficient air must pass over the equipment in the enclosure to 
maintain the exhaust air temperature (above the transport at the top of the enclosure) at less 
than 120°F. The inlet air temperature shall be less than 90°F. Capstan motor and servo 
motor housing surface temperatures must not exceed 170°F. Printed circuit boards and the 
servo power amplifier temperatures must not exceed 120°F. 

2-32. STORAGE AND SHIPPING ENVIRONMENT. 

Sudden temperature changes which will cause condensation must be avoided. 

Ambient Air Temperature . : . -30° to +150°F 

Relative Humidity 95% maximum 

Altitude to 40, 000 feet 
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SECTION III 
OPERATION 



3-1. INTRODUCTION. 

This section lists controls and indicators. Controls and interlocks are explained 
and tape loading instructions are presented. 



3-2. CONTROLS AND INDICATORS. 

All operator controls and indicators except the REEL BRAKE switch are located on 
the operator control panel of the transport, as shown in Figure 1-1. . 



3-3. POWER Switch . The POWER switch is an alternate -action (push ON, push OFF) 

pushbutton indicator switch. When the switch is ON and power is applied to the tape trans- 
port, the POWER indicator is ON. 



3-4. FILE PROTECT Indicator . The FILE PROTECT indicator is ON when the write 
enable ring is riot in place. This notifies the operator that the information presently on the 
tape or file is protected. 



3-5. REMOTE Switch . The REMOTE switch is a momentary -ON pushbutton indicator 

switch that switches the transport to remote or automatic control. When the transport is in 
the remote mode of operation, the REMOTE indicator is ON. 



3-6. LOCAL Switch . The LOCAL switch is a momentary-ON pushbutton indicator switch 

that switches the transport to local or manual control. When the transport is in the local or 
manual mode of operation, the LOCAL indicator is ON. 



3-7. HIGH/LOW DENSITY Switch . The HIGH/LOW DENSITY switch is an alternate - 

action (push HIGH, push LOW) pushbutton indicator switch controlling the read strobe delay 
during the read mode of operation. -When the transport is in the high-density mode of 
operation, the HIGH portion of the HIGH/LOW DENSITY indicator is ON. When the trans- 
port is in the low-density mode, the LOW portion of the HIGH/LOW DENSITY indicator is 
ON. 
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3-8. . FORWARD Switch . The FORWARD switch. is a momentary -ON pushbutton switch 
which initiates movement of tape in the forward direction at the normal speed. The 
FORWARD switch also bypasses the short/long loop sensors in the vacuum chambers. Thus, 
if the ..tape is threaded in the chambers but is not in the normal operating position, the reel 
servos are enabled to move tape into the correct operating position in the chambers by -press- 
ing the FORWARD switch. If the FORWARD pushbutton is kept pressed for approximately 
one -half second, the tape will move forward to permit loading of the tape into the vacuum 
chambers-. 



3 ~ 9 - REVERSE Switch . The REVERSE switch is a momentary-ON pushbutton switch 

which initiates movement of tape in the reverse direction at the normal speed. 



3-10. REWIND Switch . The REWIND switch is a momentary-ON pushbutton switch which 
initiates movement of tape in the reverse direction at a high speed until the load point is 
reached. 



3-11. RESET (STOP) Switch . The RESET (STOP) switch is a momentary-ON pushbutton 
switch which stops all tape movement and resets the forward/reverse control circuits. 
Reset returns the transport to local mode. 



3-12. REEL BRAKE SWITCH. 

The REEL BRAKE switch is a pull to set, push to reset switch. When the operating 
rod of the switch is pulled to the out position, the reel brakes are disengaged and the vacuum 
is turned off to facilitate tape loading and unloading. The REEL BRAKE switch is reset to 
the normal operating position by closing the transport access door. The switch may also be 
reset by hand. 



3-13. INTERLOCKS. 

If a power supply fails, the vacuum system fails, the tape access door is opened, 
or tape is improperly positioned in either vacuum chamber, power is removed from the 
servo motors and the reel brakes are applied. 



3-14. Power On. The vacuum interlocks prevent operation of the tape transport until the 
equipment has stabilized and the vacuum has reached the operating level. This takes 3 to 
4 seconds. 
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3-15. Power Off . When the POWER switch is set to the OFF position, the transport ready 
relay is first deenergized which disconnects power from and then short circuits the capstan 
motor armature, thus preventing movement of tape due to turn-off transients in the servo 
system. 



3-16. Tape Access Door . The tape access door is provided with an interlock which will 
stop the tape transport should the access door be opened during operation. To operate the 
tape transport with the access door open, pull the operating rod of the interlock switch to 
the out position. This will bypass the interlock. To return the interlock to normal operation, 
close the access door. 



3-17. Vacuum Failure . If the extreme limits (long or short) of permissible tape position 
are exceeded in either vacuum storage chamber, tape motion will be stopped. 
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PHOTOSENSE TAB CONTROL. 



The two channel photosense unit automatically stops tape motion and gives an output 
to remote equipment when reflective tabs on the tape are sensed. Placement of reflective 
tabs in two channels on the tape is shown in Figure 3-1. 
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Figure 3-1 
Reflective Tab Placement Diagram 
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3-19. LOADING THE TAPE. (See Figure 1-1.) 




Follow the procedures of paragraph 5-3 
for tape transport cleaning. 



Use Ampex Part No. 087-007 head cleaner and a cotton swab to clean the head and 
the tape guides before starting to load the tape. As the tape reel brakes must be released 
while the tape is being loaded, power to the transport must be switched ON during the follow- 
ing steps . 

Step 1 : (IBM Compatible Reel Retainer ) Slip the file reel over the reel 

retainer. Hold the reel firmly against the turntable surface and 
turn the retainer knob clockwise to the mechanical stop. Ensure 
that the reel is snugly mounted on the retainer and is flush against 
the turntable. 

(NAB Compatible Reel Reta i ner) Slip the file reel over the reel 
retainer. Hold the reel firmly against the turntable surface and 
rotate the retainer handle approximately 120 degrees clockwise, 
at which point the reel retainer handle will lock into position. 
Ensure that the reel is snugly mounted on the retainer and is 
flush against the turntable. 

Step 2 : Pull the operating rod of the REEL BRAKE switch to the out position. 

Step 3 : Unwind 6 to 8 feet of tape leader from the reel. 

Step 4 : Starting where the tape leaves the file reel, place the tape around 

the file servo tachometer spindle . 

Step 5 : Pass the tape across the end of the vacuum chamber, on the file 

side of the transport, between the loop retaining plate and the 
mouth of the chamber. 

Step 6 ; Pass the tape across the read/write heads and around the capstan. 

Step 7 : Pass the tape across the end of the other vacuum chamber. 

Step 8 : Pass the tape around the fixed servo tachometer generator spindle 

and attach it to the fixed reel (the reel rotates clockwise during 
wind). Wind at least three extra turns of tape on the fixed reel. 



3-4 



Step 9 : Close the tape access door, thus resetting the REEL BRAKE 

switch and turning on the vacuum. The REEL BRAKE switch 
may also be reset by hand if the access door is kept open. 



NOTE 



At least one second must be allowed 
between Steps 9 and 10 to let the 
vacuum reach a level which will pull 
the tape into the vacuum chambers . 



Step 10 : Press the FORWARD pushbutton. This will enable the reel 
servos to form loops in the vacuum chambers. (Refer to 
paragraph 3-8..) If the FORWARD pushbutton is held ON for 
about one -half second, the tape will move forward to the load 
point under the capstan control. 
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SECTION IV 
THEORY OF OPERATION 



4-1. SCOPE . 

This section includes details of the operation of the tape drive and the control 
electronics. (The control electronics is located in the transport electronics assembly.) 
The tape drive (Figure 4-1) is comprised of the capstan servo system and the reel servo 
system. Commands from the control electronics cause the tape drive to move tape forward, 
reverse, or keep tape at a standstill. 



4-2. CAPSTAN SERVO SYSTEM , 

In response to commands from the control electronics, the capstan servo system 
controls the direction and velocity of capstan motion. Direction commands are also de- 
livered to the reel servo systems. The capstan servo system is comprised of the capstan 
motor and capstan, the capstan tachometer, and the capstan servo control. Binary signals 
from the control electronics are summed together to form a three-level signal. A negative 
level constitutes a forward command; a zero volt level is a stop command. A positive level 
is a reverse command. The threshold level for each command signal is low enough to cancel 
the effect of input drift or of spurious signals. 

Gentle handling of the tape is accomplished by making full use of the start and stop 
times. The sloping output signal from the ramp generator provides linear acceleration and 
deceleration. Linear acceleration and deceleration produces the lowest peak tape tension. 
The output of the ramp generator is maintained at a constant slope by the integrating capa- 
citor. The power amplifier compares the ramp generator output with the signal generated 
by the capstan tachometer to provide servo control of the capstan speed. When the ramp 
generator reaches saturation, the output remains at a constant level to maintain a constant 
capstan speed. 

During rewind, the rate of acceleration is decreased by increasing the value of 
integrating capacitance. The lower rate of acceleration is provided to enable the tape reel 
servo systems to maintain control-' of .the tape loops in the vacuum chambers. The power 
amplifier output is increased during rewind to drive the capstan at the rewind speed. 



4 -3 . CAPSTAN MOTOR AND CAPSTAN . 

The capstan motor is a DC -driven printed -circuit motor. The printed -circuit 
motor has a high-torque-to-low-inertia ratio which permits rapid acceleration at low power. 
The capstan is mounted on the capstan motor shaft. Tape is held in contact with the capstan 
during all modes of operation. Tape speed across the read/write head is dependent upon the 
peripheral speed of the capstan. 
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Figure 4-1 
Tape Drive, Flow Diagram 
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4-4. CAPSTAN TACHOMETER. 

The capstan tachometer is directly coupled to the shaft of the capstan motor. The 
tachometer provides a DC output proportional to the speed of the capstan motor. This DC 
output is applied to the capstan servo control. 



4-5. CAPSTAN SERVO CONTROL. 

The capstan servo control consists of a bipolar power amplifier and one control 
PCB assembly. The power amplifier is located on the transistor bracket and the transport 
electronics assembly. The PCB assembly is located in the transport electronics assembly 
card cage . 



4-6. CAPSTAN SERVO OPERATION. (See Figure 4-2,) 

The capstan control and drive circuitry is located on the capstan servo control PCB 
(CS). The capstan output circuitry is located on the transistor bracket. The ramp generator 
of the capstan servo system is an operational amplifier with an integrating capacitor and a 
current limiter. The current limiter provides constant current to the integrator until" the 
ramp generator reaches saturation, producing a constant rate of change in the output. The 
constant current necessary is provided by the input signal (from the control electronics) 
which always exceeds the limiting value of the current limiter. A zero clamp circuit is con- 
nected from the output of the operational amplifier to the input of the current limiter. When 
tape is in motion, the integrating capacitor is charged. If the integrating capacitor is charged 
and the input signal goes to ZERO, the zero clamp drives the operational amplifier back to 
zero at the constant rate determined by the integrating capacitor, thus forming the decelera- 
tion ramp. Once the ramp generator reaches saturation, the output of the ramp generator is 
controlled by two adjustable resistors. One resistor controls the forward speed, the other 
resistor controls the reverse speed. With independent control of the forward and reverse 
speeds, compensation for electrical or mechanical differences between the directions can be 
maintained, providing more accurate overall operation. 



4-7. Power Amplifier. The ramp generator output signal is summed with the signal from 

the capstan tachometer. The resultant signal is applied to the input stage of the power ampli- 
fier. The input stage consists of a dead -band amplifier which prevents capstan creep due to 
input drift when no signal is applied. The output of the dead -band amplifier is bipolar and is 
applied to an inverter stage and a preamplifier stage. 

When the dead-band amplifier output is at zero volts, both the inverter stage and 
the preamplifier stage are cut off. When the inverter stage is cut off, the reverse driver 
and output stages are cut off. When the preamplifier stage is cut off, the forward driver 
and output stages are cut off. The output from the power amplifier is zero volts. 
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Figure 4-2 
Capstan Servo System, Flow Diagram 
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When the dead -band amplifier output is positive (reverse -drive command), the 
inverter stage conducts and forward biases the reverse driver and output stages. The 
reverse output stage produces a positive voltage output, which drives the capstan motor in 
the reverse direction. The voltage from the reverse output stage is a function of the inverter 
input. 

When the dead-band amplifier output is negative (forward -drive command), the pre- 
amplifier stage conducts and forward biases the forward driver and output stages. The 
forward output stage produces a negative voltage output, which drives the capstan motor in 
the forward direction. The voltage from the forward output stage is a function of the pre- 
amplifier input . 



4-8. REEL SERVO SYSTEMS . 

The file reel servo system maintains the supply of tape in the file reel vacuum 
chamber by feeding tape into the chamber as tape is -.with drawn by the capstan. The fixed 
reel servo system removes tape from the fixed reel vacuum chamber as tape is fed into 
the chamber by the capstan. Each system is independent of the other. Each system is 
comprised of a tape reel motor and reel servo control circuits. The reel servo supply 
provides power for both systems. 



4-9. TAPE REEL MOTOR. 

Each tape reel motor is a DC series split-phase motor. Separate field windings 
are provided for forward and reverse operation. A brake assembly is attached to the rear 
of each motor. The brake is applied to stop tape motion when power is removed from the 
brake solenoid. A constant drag is also provided by the brake to provide the required 
damping for servo operation. 



4-10. REEL SERVO CONTROL. 

Reel motor speed and direction are governed by outputs from the reel servo control 
circuits. Outputs from the reel servo control circuits are determined by feedback obtained 
from the loop position sensors and the reel servo tachometers. 



4-11. Loop Position Sensors. Two photocells sense the position of the tape loop in each 
vacuum chamber. One photocell senses the tape loop position during forward operation. 
The other photocell senses the tape loop position during reverse operation. An excitation 
lamp opposite each photocell provides a light source for the photocell. When the light source 
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is exposed by the tape loop, an output current is produced. The outputs of the photocells are 
applied to the reel servo circuitry, which maintains the proper amount of tape in the vacuum 
chamber. In forward operation, a short loop is maintained in the file reel vacuum chamber 
and a long loop is maintained in the fixed reel vacuum chamber. In reverse or rewind 
operation, a long loop is maintained in the file reel vacuum chamber and a short loop is 
maintained in the fixed reel vacuum chamber. 



4-12. Reel Tachometer . The reel tachometer is mounted between the vacuum chamber 
and the tape reel. The tachometer produces a DC output proportional to the speed of shaft 
rotation. The tachometer monitors the velocity of tape passing between the tape reel and 
the vacuum chamber. The DC output is applied to the input of the reel servo circuitry which 
controls the reel motor speed. A DC output from the ramp generator, which is proportional 
to tape velocity between the capstan and the chambers, is also applied to the reel servo 
circuitry. 



4-13. REEL SERVO OPERATION. (See Figure 4-3.) 

The reel servo circuitry is mounted on the reel servo control (RC). The input to 
the reel servo control system consists of five signals: ramp output, reel tachometer, 
forward loop sense, reverse loop sense, and rewind. These five inputs are summed in 
various combinations in four summing networks: forward drive network, forward inhibit 
network, reverse drive network, and reverse inhibit network. The outputs of the summing 
networks are applied to the forward and reverse drive amplifiers (Figure 4-4). The forward 
drive amplifier consists of three cascaded stages: an amplifier, an emitter follower, and 
another amplifier. The reverse drive amplifiers consists of three cascaded amplifiers. In 
this way a phase shift occurs in the reverse drive amplifier that does not occur in the for- 
ward drive amplifier. This properly polarizes the outputs to drive the windings of the reel 
motors. An inhibit bias is applied directly to each amplifier to prevent reel creep or oscil- 
lation when no signal is applied. Driving power is applied to the reel motors only when it 
is necessary to drive the reels. When driving power is not required, the reels are allowed 
to coast. Normal counter-torque and drag friction prevent the tape from unwinding from 
the reel. 



4 ~14. F orwar d. In forward operation, tape loop motion is centered around the forward 
loop sense photocell. In operation, the ramp generator in the capstan servo system applies 
a forward or reverse signal to the ramp input. For forward operation, this signal is at a 
positive level. The positive polarity inhibits the reverse drive amplifier through the reverse 
inhibit network and enables the- forward drive amplifier. As the capstan starts to move, tape 
is drawn from the vacuum chamber. When the loop of tape exposes the forward loop sense 
photocell, the output of the photocell amplifier is summed with the output of the tachometer 
in the forward drive network. The summed signal causes the reel to drive tape in the for- 
ward direction faster than tape is being drawn by the capstan, replacing the tape loop in the 
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Figure 4-3 
Reel Servo Logic 
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vacuum chamber. When the forward loop sense photocell is no longer exposed, reel drive 
is shut off. With reel drive shut off, the reel coasts with only counter -torque and the drag 
of the reel brakes slow it down. As the reel slows, the tape loop exposes the forward loop 
sense photocell, and drive is once more applied to the reel motor. This intermittent opera- 
tion continues until capstan motion is stopped. The forward loop sense photocell output also 
inhibits reverse reel drive. 



4-15. Stop . When a stop command is programmed, the forward/ reverse input goes to 
zero. This removes the inhibiting bias from the reverse amplifier. The output of the 
tachometer, being negative, inhibits the forward drive amplifier and energizes the reverse 
drive amplifier through the reverse drive network. The reverse drive amplifier applies 
power to the reel motor to stop reel rotation. If, however, the forward loop sense photocell 
is exposed, reverse drive is inhibited until the tape loop covers the photocell. 



4-16. Turnaround . When a turnaround (a stop followed by an immediate start in the 
opposite direction) is programmed, the forward/reverse input goes negative and cancels 
out the reverse drive inhibiting output from the, forward loop sense photocell. The reel 
tachometer input enables the reverse drive immediately, regardless of the position of the 
loop, and the reel is driven to a stop. The servo control operates as if the motion command 
has been programmed with the tape stopped. 



4-17. Reverse . For reverse operation, servo control is as described previously except 
that the levels of the input signals are reversed and tape loop motion is centered around the 
reverse loop sense photocell. The input polarity reversal inhibits the forward drive ampli- 
fier and enables the reverse drive amplifier. 



4-18. Rewind . The reel servo system is designed to control tape motion at normal speed. 
For rewind, acceleration and deceleration rates must be lower. The rate of acceleration or 
deceleration is controlled by the ramp generator. During rewind, a negative sloping signal 
is produced at the ramp input to the reel servo. The ramp input inhibits the forward drive 
amplifier and enables the reverse drive amplifier. The rewind input to the reel servo is 
also connected to the output from the ramp generator. The rewind input sets a bias level 
on the reverse drive network causing tape to be driven. The output of the reel tachometer 
exceeds the bias applied to the reverse drive network when tape speed between the reel and 
the vacuum chamber is 10-percent slower than the tape speed across die read/write head. 
When the tape loop in the vacuum chamber exposes the reverse loop sense photocell, the 
photocell output is added to the bias, causing reel speed to increase until the tape speed 
between the reel and the vacuum chamber is 10-percent faster than the tape speed across 
the read/write head. 
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4-19. •■ REEL SERVO SUPPLY. 

The reel servo supply provides power for the reel motors, the reel brakes, and 'the 
vacuum blower motor. A fuse provides protection from overload in the primary circuit. 
Another fuse provides overload protection to the input of the bridge -type rectifier consisting 
of diodes CR1, CR2, CR3, and CR4. 

AC voltage is supplied to the vacuum blower motor through rewind relay K5. 
Pulsating DC voltage is applied to the reel motors through K5. During rewind, K5 is ener- 
gized and applies increased voltage to these two circuits. 

When energized, servo ready relay K4 on the transport electronics assembly applies 
a contact closure to terminals 4 and 5 of terminal strip TS2 on the reel servo supply. This 
applies power to the reel motor control circuits and the reel brakes. When power is applied 
to the reel brakes, the brakes release. If the contact closure is removed, power is removed 
from the reel motors and the reel brakes are applied. 

The fixed reel motor control circuit consists of silicon controlled rectifiers SCR1 
and SCR2 and associated circuitry. A small amount of power is applied to the reel motor 
through diodes CR8 and CR9 to compensate for the tension on the tape produced by the 
vacuum in the vacuum chambers. This holds the reel steady when tape is not being driven. 
When the fixed reel motor forward input is positive, SCR1 conducts, applying pulsating DC 
voltage to the forward winding of the reel motor. When power is applied to the reel motor, 
diodes CR8 and CR9 are reverse biased. The reel motor is driven in the forward direction 
by the pulsating DC voltage. The reel motor is stopped when the fixed reel motor forward 
input is returned to zero. When the fixed reel motor forward input is at zero, SCR1 is 
biased to cutoff. Diode CR5 provides back bias for SCR1, SCR2, SCR3, and SCR4 to prevent 
reel motor oscillation under no signal conditions . When the fixed reel motor reverse input 
is positive, SCR2 conducts, applying pulsating DC voltage to the reverse winding of the reel 
motor. The operation of the reverse circuit is the same as the operation of the forward 
circuit. 

The file reel motor control operates the same as the fixed reel motor control. 

During normal operation, die REEL BRAKE switch on the tape transport connects 
the brakes to terminal 5 of terminal strip TS2 on the reel servo supply. When the K4 con- 
tact closure previously described is applied, the reel brakes are released by power obtained 
through the energized ready relay. When the REEL BRAKE switch is set to the tape loading 
position (operating rod of the switch pulled to the out position), the reel brakes are connected 
to-terminal 1 of TS2 and the brakes are released by power through the deenergized ready 
relay. With power applied, the reel brakes release. 
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4-20. REWIND OPERATION. 

When a rewind command is programmed, the rewind signal from the control elec- 
tronics gates on the rewind relay driver on CS. The rewind relay driver energizes rewind 
relay K2 (located on the transport electronics assembly), which performs the following 
functions: 

(a) Connects a capacitor -diode network in parallel with the ramp generator 
to lessen the acceleration of the tape. 

(b) Applies a reverse command to the input of the capstan servo system. 

(c) Connects the rewind input of the reel servo control to the output of 
the ramp generator to provide rewind bias to the reel servo control, 

(d) Connects the input of the rewind relay driver to the output of the ramp 
generator to keep K2 energized during rewind. 

(e) Connects a resistor across the reverse-speed-control potentiometer 
of the capstan servo circuitry to provide a higher speed reference for 
the capstan servo drive system. 

The rewind relay driver also energizes rewind relay K5 (located in the reel servo 
supply), increasing the power applied to the vacuum and reel motors. The increased vacuum 
ensures uniform tape packing during rewind. Rewind continues until the BOT tab Is sensed 
by the photosense assembly or the RESET (STOP) pushbutton is pressed. 

When the BOT tab is sensed by the photosense assembly, the trailing edge of the tab 
produces a signal that sets the forward flip-flop. The control electronics applies a forward 
command signal to the input of the ramp generator which balances out the reverse command 
for rewind. The ramp generator begins deceleration rundown, slowing the capstan and reel • 
servo systems. The rewind relay driver holds rewind relay K2 energized, thus providing 
slower deceleration of the tape. When the velocity of the tape is at a safe level, the output 
of the ramp generator drops below the level required to gate on the rewind relay driver and 
K2 is deenergized. The tape speed then decreases at the normal rate. When K 2 is de- 
energized, the reverse command signal is removed from the capstan servo input, leaving 
the forward signal applied to the input of the ramp generator. Tape is driven forward to the 
BOT tab. When the tab is sensed by the photosense assembly, the forward command signal 
is removed (forward flip-flop is reset) and the tape stops. 

If the RESET (STOP) pushbutton is pressed during rewind, stop rewind relay Kl on 
the transport electronics assembly is energized. Kl removes the reverse command applied 
to the input of the capstan servo system. The control circuit goes to zero. The ramp gen- 
erator begins deceleration rundown, stopping the capstan and the tape reels. 
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4-21. ' VACUUM BUFFER STORAGE. 

The vacuum buffer storage isolates the capstan servo system from the reel servo 
systent. With the capstan drive system isolated from the reel drive system, the capstan 
drive system accelerates a minimum of tape mass. As tape is drawn from the vacuum 
buffer storage, it is replaced by the reel servo system. The vacuum provides proper and 
equal tap'$ tension on both sides of the capstan. The vacuum buffer storage consists of a 
vacuum motor unit assembly and two vacuum chamber assemblies. If the vacuum fails or 
the tape is'in an abnormal position, the vacuum interlock switches interrupt the capstan 
servo system and the reel servo system and the brakes are applied to the reel motors. If 
the tape loop is too short, air is admitted to the vacuum area through the hole in the glass 
of the vacuum chamber, lowering the vacuum. If the tape loop is too long, the vacuum inter- 
lock switch sense port is exposed to the air directly. 



4-22. CONTROL ELECTRONICS. 



The control electronics accepts tape input control signals from the external equip- 
ment, issues tape control commands to the tape drive system, and returns status signals to 
the external equipment. Tape command interlocks are provided by the control electronics 
to ensure that erroneous command sequences w T ill not cause tape damage or system mal- 
function. The control electronics also includes tine necessary logic for rewind -to -load -point 
and other computer oriented functions. In the descriptions of the control electronics logic 
functions that follow, an UP level indicates relatively positive as compared to the relatively- 
negative DOWN level. The operator control panel (optional equipment) provides switches 
and indicators to permit local operation of the tape transport for loading of tape and for 
maintenance. 



IOTE' 



If the 'operator control panel option is not 
taken, equivalent circuitry should be con- 
nected to connector J9 of the transport 
electronics assembly. (See the operator 
control panel schematic in Section VII.) 



4-23. PRINTED CIRCUIT BOARD (PCB) ASSEMBLIES. 

The control electronics circuitry is located on four PCB assemblies. Table 4-1 
lists the printed circuit boards, assembly numbers, and schematic numbers. Refer to 
Section VI for detailed description of the operation of the circuits on the PCB assemblies. 
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TABLE 4-1 
PRINTED CIRCUIT BOARDS 

CONTROL ELECTRONICS 







PART 


SCHEMATIC 


BOARD 


CODE 


PRINTED CIRCUIT BOARD 


NUMBER* 


NUMBER 


LOCATION 


RLD 


Rewind Logic 


3118222-01 


3118224 


Jl 


LLA 


Local/Remote Logic 


3107102-10 


3107103 


J2 


PHB 


Photoamplifier 


3107262-10 


3107073 


J3 


FLA 


Forward/Reverse Logic 


3107082-10 


3107083 


J4 



TAPE DRIVE ELECTRONICS 



CODE 


PRINTED CIRCUIT BOARD 


PART 

NUMBER* 


SCHEMATIC 
NUMBER 


BOARD 
LOCATION 


CSA 
RCA 


Capstan Servo Control 
Reel Servo Control 


3107097-10 
3107092-10 


3107098 
3107093 


J6 
:■ 17 



* Typical for 36 ips 



4-24. WRITE ENABLE SWITCH ASSEMBLY. 

When no write enable ring is installed in the file reel, the write enable switch (Si 2) 
contacts are as shown in the transport electronics schematic in Section VII and the FILE 
PROTECT indicator on the operator control panel is ON. When the write enable ring is in 
place on the file reel, the plunger of S12 is forced back by the ring. The solenoid within the 
switch retracts the plunger to prevent drag on the tape reel. When the plunger is retracted, 
the write enable switch is actuated to the other position and removes power from the FILE 
PROTECT indicator lamp. 

When the tape transport interlock circuit is interrupted, power is removed from 
the write enable switch solenoid and the write enable switch contacts return to their original 
position. 
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4-25. , PHOTOSENSE HEAD. 

The photosense head is attached to the read/write head assembly. The photosense 
head consists of a light source and the necessary photoelectric elements to sense the light 
reflected from reflective markers on the tape. 



4-26. fOWER ON SEQUENCING. 

Circuit breaker CB1 on the transport power supply (or the transport power pack) 
must be set to the ON position before the AC input power at Jl can be applied to the tape 
transport. When the POWER pushbutton switch on the operator control panel is in the ON 
position, AC relay Kl on the transport power supply or pack is energized, and power is 
applied to the tape transport. The operating power for AC relay Kl is provided by trans- 
former Tl on the transport power supply or pack. Voltage limiter VR1 on the transport 
power supply or pack limits the peak voltage applied to the relay coil. 

When power is applied to the tape transport, the transport is not ready for operation 
until transport ready relay K3 (on the transport electronics assembly) is energized through 
the transport -ready-relay interlock circuits. (See Figure 4-5.) The transport-ready-relay 
interlock circuit is complete when the pow r er supplies are operating, the reel access door 
interlock switch is closed, and the vacuum interlock switches sense the proper vacuum 
pressure. While the transport ready relay is not energized, an UP level is applied to the 
TRANSPORT READY input to the local/remote logic PCB (LL) . With the UP level applied to 
the TRANSPORT READY input, the MASTER RESET output from LL is at the UP level. The 
UP level MASTER RESET prevents any tape motion by resetting and inhibiting the outputs of 
the forward/reverse logic PCB'(FL) and the rewind logic PCB'(RL). The UP level on the 
TRANSPORT READY input sets LL for local mode operation/ When all interlocks are closed, 
the transport ready relay is energized and applies a DOWN level to the TRANSPORT READY 
input of LL, which causes the MASTER RESET signal to go to a DOWN level. The LOCAL 
pushbutton indicator is ON, indicating that the transport is ready for operation in the local 
mode. The transport ready relay is deenergized whenever an interlock is opened, stopping 
tape motion and returning the tape transport to the local mode. 



4-27. LOCAL MODE OPERATION. 

The local mode is selected by any of the following: 

(a) Pressing the LOCAL pushbutton. When the LOCAL pushbutton is 
pressed, an UP level is applied to the LOCAL PB input to LL. 

(b) Pressing the RESET pushbutton. When the RESET (STOP) pushbutton 
is pressed, an UP level is applied to the RESET PB input to LL. 
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(c) Upon receipt of a DOWN level on the REWIND AND LOCKOUT input 
to RL, the GO LOCAL output from RL goes to the DOWN level, 
resetting LL to the local mode. 

(d) When an interlock is opened or during power on sequencing as 
described previously. 

When the tape transport is in the local mode, the OCP ENABLE and LOCAL (+) 
outputs from. LL go to the UP level and the LOCAL INDICATOR output is enabled. The OCP 
ENABLE output enables the FORWARD, REVERSE, and REWIND pushbutton switches on the 
operator control panel. The LOCAL INDICATOR output lights the LOCAL indicator. The 
LOCAL (+) output enables the EOT input to FL. Inputs and outputs to the external equipment 
are disabled. 



4-2%' Forward. When the FORWARD pushbutton is pressed, an UP level is applied to 
the. FORWARD PB input to FL. This sets the FWD (.-) output from FL to the DOWN level, 
causing the tape drive system to move tape in the forward direction. 



4-29. Reverse . When the REVERSE pushbutton is pressed, an UP level is applied to the 
REVERSE~reliiput to FL. This sets the REV (+) output from FL to the UP level, causing 
the tape drive system to move tape in the reverse direction. 



4-30. Stop. Once initiated, tape motion will continue until the MASTER RESET goes to 
the UP level or a BOT or EOT tab is sensed. When the RESET (STOP), REMOTE, or LOCAL 
pushbutton is pressed, the respective PB input to LL goes to the UP level causing the MASTER 
RESET output to go to the UP level, which resets the FWD (-) and REV (+) outputs of FL, 
stopping tape motion. When the BOT tab is sensed, the BOT (+) output from the photoamplifier 
PCB (PH) goes to the UP level, resetting the FWD (-) and REV (+) outputs from FL. When the 
EOT tab is sensed, the EOT (+) output from PH goes to the UP level, resetting the FWD (-) 
and REV (+) outputs from FL, stopping tape motion. 



If the REVERSE pushbutton is pressed while tape 
is being driven in the forward direction or the 
FORWARD pushbutton is pressed while tape is 
being driven in the reverse direction, an UP level 
will be applied to the reverse run output, the FWD (-) 
and REV (+) outputs will be summed at the capstan 
servo system input and produce a stop command, 
causing tape motion to stop. The RESET (STOP) 
pushbutton must be pressed before the tape transport 
can accept further commands. 
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4-31. Rewind . When the REWIND pushbutton is pressed, an UP level is applied to the 
REWIND PB input to RL. If the rewinding flip-flop on RL is in the. reset state, the REWIND 
PB input is enabled and sets the REWIND (-) output to the DOWN level. The DOWN level 
REWIND (-) output is applied to the tape drive system, initiating high speed tape rewind. 
The DOWN level REWIND (-) signal also sets the REWINDING (+) output to the UP level, 
which disables the rewind command inputs to RL and enables the BOT (+) input to FL. 
Tape rewinding continues until the RESET (STOP) pushbutton is pressed or the BOT tab is 
sensed by the photosense head. If the RESET (STOP) pushbutton is pressed, tape motion is 
stopped as described in paragraph 4-30. The MASTER RESET signal also resets the 
REWIND and REWINDING outputs from RL. As die BOT tab passes the photosense head, 
the BOT (+) output from PH applies an UP level to the BOT (+) inputs of RL and FL. The 
BOT (+) input to RL resets the REWIND output and triggers a time delay circuit that will 
reset the REWINDING output approximately 500 milliseconds later. The 500 millisecond 
delay holds the REWINDING output TRUE while tape motion is stopped and the reel servo 
system stabilizes. The REWIND (-) output at the UP level initiates a rewind stop sequence 
in the tape drive system. 

If the BOT tab does not overshoot the photosense head following rewind, the 
REWINDING output from RL is reset by the 500-millisecond time delay circuit on RL and 
rewind is complete. 

If the BOT tab overshoots the photosense head, the negative -going BOT (+) signal 
produced when the BOT tab overshoots sets the FWD (-) output of FL to the UP level, which 
causes the tape drive system to reverse tape motion (turnaround) to the forward direction as 
soon as the rewind relays are deenergized. The UP level FWD (4-) output also enables the 
TIME DELAY (+) input to RL (pin 22), When the EOT tab is returned to the photosense head, 
the BOT (+) output from PH goes to the UP level and resets the REWINDING output from RL 
(through the TIME DELAY input) and the FWD output from FL; this stops tape motion and 
rewind is complete. 



4-32. Density Control . The HIGH/LOW DENSITY pushbutton switch controls the HI/LO 
DENSITY SELECT output which is applied to RL and to either the data electronics when 
supplied or to the external equipment when the data electronics is not supplied. The input 
to RL is not enabled during local operation and has no effect; the HI/LO DENSITY STATUS 
output from RL remains at the UP : level during local operation. The HI/LO DENSITY 
SELECT output is supplied to the external equipment through pin 7 of JIO on the transport 
electronics assembly input/output when the data electronics is not supplied. When the HIGH/ 
LOW DENSITY pushbutton switch is in the HIGH position, the HI/LO DENSITY SELECT output 
is -12 volts; the output Is volts when the switch is in the LOW position. 



4-33. REMOTE MODE OPERATION. 

Remote mode is selected when the REMOTE pushbutton is pressed. When the 
REMOTE pushbutton is pressed, an UP level is applied to the REMOTE PB input to LL. 
The REMOTE PB input disables the LOCAL INDICATOR output, resets the OCP ENABLE 
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output to a DOWN level, and enables the REMOTE INDICATOR output and the SELECT (-) 
input of LL. The DOWN level OCP ENABLE output from LL removes control from the 
FORWARD, REVERSE, and REWIND pushbuttons on the operator control panel. The 
REMOTE INDICATOR output lights the REMOTE pushbutton indicator "white". 

A DOWN level SELECT (-) input to LL causes the UNIT SELECT (-) and SELECT & 
REMOTE (-) outputs from LL to go to the DOWN level and enables the SELECT & REMOTE 
INDICATOR output of LL. The SELECT & REMOTE INDICATOR output lights the REMOTE 
pushbutton indicator "red". The SELECT & REMOTE (-) output is applied to RL and sets 
the UNIT SELECT (+) output from RL to an UP level. The SELECT & REMOTE (-) input to 
RL also enables the REWIND COMMAND (-) and REWIND AND LOCKOUT (-) inputs to RL. 
The UNIT SELECT (+) output from RL performs the following functions: 

(a) Enables the HI/LO DENSITY and READY (+) inputs to RL and the 
REWINDING (+) input to the REWINDING STATUS (-) circuit of 
RL. The READY '(-) output from RL goes to the DOWN level 
when the READY (+) input is enabled. 

(b) Enables the BOT (-) and EOT (-) outputs to the external equipment. 

(c) Enables the RUN/STOP and FWD/REV inputs (or the optional 
FWD/STOP and REV/STOP inputs) to FL. 



^ "34 • Forw ar d and Reverse (Run/Stop and Fwd/Rev inputs) . When the standard forward/ 
reverse logic PCB is supplied, a direction level must be established prior to the run tran- 
sition to move tape at normal speed in either the forward or reverse direction. An interval 
of 5 microseconds (minimum) should separate the commands. A DOWN level on the forward 
reverse input line to FL followed (after 5 psec) by a transition to the DOWN level on the run/ 
stop input line to FL will cause the tape to run forward.* An UP level on the forward/reverse 
line followed by a DOWN level on the run/ stop line will cause the tape to run-in the reverse 
direction. A transition from volts to -12. volts on the run/stop line constitutes a run 
command. A transition from -12 volts to volts constitutes a stop command. Forward and 
reverse are selected as follows: 

(a) Forward . When the FWD/REV input to FL is set to -12 volts, the 
RUN/ STOP input controls the forward run output. The transition 
of the RUN/STOP input to -12 volts sets the FWD (-) output from 
FL to the DOWN level. A DOWN level FWD (-) output from FL 
causes the tape drive system to move tape in the forward direction. 

(b) Reverse . When the FWD/REV input to FL is set to volts and the 
BOT tab is not sensed, the RUN/STOP input controls the REV (+) 
output from FL, If the BOT tab is sensed, the run command is 
ignored. The transition of the RUN/STOP input to -12 volts sets 
the REV (+) output from FL to the UP level. An UP level REV (+) 
output from FL causes the tape drive system to move tape in the 
reverse direction. 
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4-35. Forward and Reverse (Fwd/Stop and Rev/Stop Inputs ) . When the forward/reverse 
logic -C PCB is supplied, a level transition on one of the two direction lines establishes the 
direction and run command required to move tape at normal speed in either the forward or 
the reverse direction. A transition to the DOWN level on the FWD/STOP input line to FL 
will cause the tape to run forward. A transition to the DOWN level on the REV/STOP input 
line to FL will cause the tape to run in the reverse direction. A transition to the DOWN level 
on both lines will cause tape motion to stop (caused by improper input to the logic circuits of 
the tape drive system). A transition from volts to -12 volts constitutes a run command. 
A transition from -12 volts to volts constitutes a stop command. Forward and reverse 
are selected as follows: 

(a) Forward. A transition to -12 volts at the FWD/STOP input to FL 
sets the FWD (-) output from FL to the DOWN level. A DOWN 
level FWD (-) output from FL causes the tape drive system to 
move tape in the forward direction * 

(b) Reverse . When the BOT tab is not sensed, a transition to -12 volts 
at the REV/STOP input to FL sets the REV (+) output from FL to 
the UP level. An UP level REV (+) output from FL causes the tape 
drive system to move tape in the reverse direction. 



4-36. Stop. Once initiated, tape motion continues as long as the RUN/STOP input (or the 
optional FWD/STOP or REV/STOP input) remains at -12 volts unless the BOT tab is sensed 
or the RESET (STOP), REMOTE, or LOCAL pushbutton is pressed. The FWD (-) or REV (+) 
output from FL is reset by the BOT or MASTER RESET (+) input to FL. The FWD ..(-) or 
REV (+) output from FL is also reset by the transition of the RUN/STOP input (or the optional 
FWD/STOP or REV/STOP input) to volts. The MASTER RESET (+>. input to FL is set to the 
UP level by the respective PB input to LL when the RESET (STOP), REMOTE, or LOCAL push- 
button is pressed. When the RESET (STOP) or LOCAL pushbutton is pressed, the tape trans- 
port is set to local mode. 



When the EOT tab is sensed in the remote mode, 
tape motion is not stopped. The EOT (-) output 
to the external equipment indicates the EOT tab 
is being sensed. The external equipment must 
set the RUN/STOP input (or the optional FWD/ 
STOP or REV/STOP input) to zero volts to stop 
tape motion. This is provided so that if an 
operation is being performed when the EOT tab 
is sensed, the operation can be completed before 
the tape is stopped. 
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4-37. , Rewind . When the REWIND COMMAND (-) input to RL goes to the DOWN level, the 
REWIND (-) output is set to the DOWN level, causing the tape drive system to initiate tape 
rewind. Tape rewinding continues until the BOT tab is sensed by the photosense head or the 
RESET (STOP) pushbutton is pressed. If the STOP pushbutton is pressed, tape motion is 
stopped as described in paragraph 4-30; the MASTER RESET (+) signal also resets the tape 
transport to local mode. When the BOT tab is sensed by the photosense head, tape motion 
is stopped as described in paragraph 4-31. 



The REWIND' COMMAND (-) input must be 
disabled by the external equipment during 
forward and reverse commands. The RUN/ 
STOP input (or the optional F WD/STOP and 
REV/STOP inputs) must be disabled by the 
external equipment during rewind. 



4-38. Rewind and Lockout. When the REWIND AND LOCKOUT (-) input to RL goes to 
the DOWN level, it causes the tape to be rewound as described in paragraph 4-37. The 
DOWN level REWIND AND LOCKOUT (-) input to RL causes .the GO LOCAL (-) output to go 
to the DOWN level, which resets the tape transport to the local mode. 
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The REWIND AND LOCKOUT (-) input must 
be disabled by the external equipment during 
forward and reverse commands. The RUN/ 
STOP (or the optional F WD/STOP and REV/ 
STOP inputs) must be disabled by the external 
equipment during the rewind and lockout 
operation. 



4-39. Density Select Output . During remote mode operation, the HI/LO DENSITY input 
to RL is enabled by the SELECT & REMOTE (-) input. When the HIGH/ LOW DENSITY push- 
button switch is in the HIGH position, the HI/LO DENSITY STATUS output from RL is at the 
DOWN level; when the switch is in the LOW position, the output is at the UP level. The HI/ 
LO DENSITY STATUS output is supplied to the external equipment through pin 7 of J10 on the 
transport electronics assembly when the data electronics is not supplied. 
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4-40. READ/WRITE HEAD ASSEMBLY , 

The tape transport uses a dual head assembly for read and write functions. Head 
operation is electrically independent of other tape transport components (except when the 
optional data electronics is supplied) although accurate tape contact with the head assembly 
is derived mechanically from related transport parts. Read/write amplifiers and detectors 
are required to reproduce or deliver data signals to and from the head when the optional data 
electronics is not supplied. An erase head maybe incorporated as an optional feature. 
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SECTION V 
MAINTENANCE 



5—1. GENERAL. 

The TM-7 Tape Transport is designed to require minimum main- 
tenance and service. 

Figures 5-1 and 5-2 assist in rapid identification of major 
components. 

A listing of the tools and test equipment used in maintenance 
of the tape transport will be found at the end of this section. 
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CAUTION 



Do not insert test probes into connector 
pins.. This practice may cause permanent 
damage to the connectors and result in 
poor connections. All significant signals 
necessary for troubleshooting are provided 
with test points on the chassis or the PCB. 

Lubrication of the tape transport is not necessary. 

5-2. PREVENTIVE MAINTENANCE . 

A program of planned preventive maintenance will prevent un- 
scheduled down time.. Maintenance procedures may be scheduled by 
either the number of eight-hour shifts, or by the hours of running 
time. (Refer to Table 5-1.) 
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Figure 5-1. 
TM-7 Tape Transport, Front View 
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Figure 5-2. 
TM-7 Tape Transport, Rear View 
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TABLE 5-1. 
SCHEDULE OF PREVENTIVE MAINTENANCE 



v MAINTENANCE 
OPERATION 


FREQUENCY 


APPROX. 

MIN. EA. 


QTY 


TOTAL 

TIME 


TEXT 

REF. 


SHIFTS 


HOURS 


Clean- transport 


1 


8 


3 


1 


3 


5-3 


Clean tape cleaner 
cartridge 


15 


120 


3 


1 


3 


5-4 


Check tape tracking 


100 


800 


5 


1 


5 


- 


Clean cabinet 


65 


1,500 


10 


1 


10 


5-5 


Clean vacuum motor 
filter & check brushes 


100 


800 


15 


1 


15 


5-6 


Check reel brake 
torque 


100 


800 


5 


2 


10 


5-10 


Replace vacuum unit 
motor 


500 


4,000 


15 


1 


15 


5-44 


Check reel brake 
linings 


500 


4,000 


10 


2 


20 


5-9 


Check capstan brushes 


625 


5,000 


20 


1 


20 


- 


Check reel motor 
brushes 


625 


5,000 


3 


2 


6 


5-40 


Replace loop sensor 
assembly 


1/250 


10,000 


5 


4 


20 


- 


Replace photosense . 
head assembly 


1,250 


10,000 


5 


1 


5 


5-37 


Replace capstan and 
reel tachometers 


3,750 


30,000 


20 


3 


60 


5-36 
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5-3. CLEANING THE TAPE TRANSPORT. 

Clean the tape transport as follows : 




CAUTION 



Solvents such as carbon tetrachloride may 
dissolve the head lamination adhesive. Use 
Ampex Head Cleaner (Catalog No. 087-077) 
for the head and metal guides. Denatured 
alcohol may be used for the capstan, vacuum 
chambers and all rubber components. 

Ampex Head Cleaner shall not be used to 
clean rubber parts as its use will damage 
the rubber. 

Cleaning agents must not come in contact 
with the tape. Cleaning agents must not be 
allowed to penetrate bearings . 

Step 1 ; Use a clean, lint-free cloth, or cotton swab 

moistened with Ampex Head Cleaner to carefully wipe 
off all oxide and dirt that may have gathered on or 
around head stacks, head cover, and tape cleaner. 

Step 2 ; Carefully place a clean, lint-free cloth or cotton 
swab moistened with alcohol against the capstan. 
Rotate the capstan by hand until all oxide and dirt 
are removed . 

Step 3 ; Using a clean, lint-free cloth or cotton swab 

moistened with alcohol, thoroughly clean inside of 
the vacuum chamber. Remove oxide and dirt from the 
loop sensor and lamp windows . 

Step 4 ; Clean vacuum chamber door by repeating above pro- 
cedure. 

Step 5 : Carefully place a clean, dry, lint-free cloth or 

cotton swab against the vacuum chamber roller guide 
and rotate slowly to remove oxide and dirt. 

Step 6 ; Using a clean, lint- free dry cloth or cotton swab, 

thoroughly clean the surface of the photosense head. 
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5-4. . EMPTYING THE TAPE CLEANER CARTRIDGE. Use an Allen wrench to 
remove the head cleaner cartridge retaining screw. The head assembly 
and tape cleaner bracket should not be disturbed. Remove the tape 
cleaner cartridge and gently tap the cartridge body to remove accum- 
ulated oxide. Reinstall cartridge and retaining screw, using care 
that mating faces are free of particles which could upset position. 

5-5. CLEANING THE SYSTEM. The cabinet, the tape transport and the 
cabinet -blower filter should be thoroughly cleaned. 




CAUTION 



The window of the tape access door is plastic. 
Clean with a soft cloth moistened with denatured 
alcohol. Do not clean window with dry cloth. 

5-6. CLEANING THE VACUUM MOTOR FILTER. Remove dirt from the filter 
with a vacuum cleaner. Wash the filter in plain water. 




Vacuum motor unit filter must be dry. Moisture 
introduced into the vacuum system will affect 
system reliability. 

5-7. VACUUM UNIT MOTOR BRUSHES INSPECTION. 

Step I s Remove the brush retaining screws. (See Figure 5-3.) 

Step 2 : Rotate the brush, now secured by the motor field lead 
so that the length of the brush can be measured. 

Step 3 ; Replace the brush if the length of the brush extend- 
ing beyond the housing is less than 9/16 inch. Note: 
A new brush extends 7/8 inch. 

5-8. ADJUSTMENTS. 

5-9. REEL MOTOR BRAKE ADJUSTMENTS. The rotational torque on each 
reel should be 15-25 oz.-in. when power is applied to the brake and 
200-4 00 oz.-in. when power is removed. 
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Figure 5-3V 
Vacuum Unit Motor and Brushes 
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Figure 5-4. 
Drag Torque Adjustment 
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5-10. 
5-11. 
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• REEL BRAKE DRAG TORQUE ADJUSTMENT. (See Figure 5-4.) 
TEST EQUIPMENT REQUIRED. The following equipment is required, 

1. 5 feet of nylon cord. 

2. Spring balance measuring to 20 ounces ±10%. 

ADJUSTMENT PROCEDURE. 

Step 1 ; Wrap the cord several times around the empty reel 
hub . 



Step 2 : 
Step 3 : 
Step 4 : 
Step 5 : 



Connect the spring balance to the free end of the 
cord . 

Apply power to the transport and pull the brake 
release switch out. 

Pull the spring balance until the reel rotates. 
Measure the tension in the spring balance. 

Rotate the drag torque adjusting screw at the- rear 
of the brake, concentric with the brake shaft, until 
a tension reading corresponding to Table 5-2 is 
obtained. 

TABLE 5-2* 
DRAG TORQUE . 



TYPE OF REEL 


TORQUE OZ.- IN. 


MAX. 


TENSION OZ. 


MAX. 


MIN. 


NOM. 


MIN. 


. NOM. 


Fixed or NAB Reel 


15 


20 


25 


6.7 


9 


11 


IBM Reel 


15 


20 


25 


6 


8 


10 



5-13. VACUUM ADJUSTMENTS. 

5-14. TEST EQUIPMENT. The following test equipment is required to 
adjust the vacuum of the tape transport: 

1. Vacuum gauge, to 30 in. of water accurate 
to ±5%. 

2. AC voltmeter accurate to ±3%. 
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5-15- ADJUSTMENT PROCEDURE. Perform the following steps. 

Step 1 ; Connect the vacuum gauge to the vacuum test fitting 
(on the vacuum switch bracket located between the 
vacuum unit and motor assembly) . 




CAUTION 



Do not operate tape transport in rewind with 
vacuum gauge connected . 

Step 2 ; Adjust the tape loop in the file reel vacuum chamber 
so that the loop is halfway between the loop sensing 
photocells. 

S tep 3 ; Adjust the bleeder valve for 24 inches of vacuum at 
nominal line voltage. 

Step 4 : Disconnect the vacuum gauge. Replace the cap on the 
vacuum test fitting. 

5-16. POWER SUPPLY ADJUSTMENTS. 

5-17 . POWER PACK ADJUSTMENTS . Use a digita 1 voltmeter with an 
accuracy of ±0.25% (Digitek 202-B or equivalent) . Terminal board TS2 
is located on the power pack chassis ...'"' 

Step 1 ; Adjust the +12 volt potentiometer (R9) to give within 
±0.5% of 4-12 volts (between +11.94 and 4-12 -06 volts) . 
Use TS2-7 as the volt reference and measure +12 
volts across TS2-6 and TS2-7. 

Step 2 ; Adjust the -12 volt potentiometer (R23) to give 

within ±0.5% of -12 volts (between -11.94 and -12.06 
volts) and measure -12 volts across TS2-8 and TS2-7 . 

Step 3 ; Adjust the -6 volt potentiometer (R44) to give within 
±0.5% of -6 volts (between -5.97 and -6.03 volts) and 
measure -6 volts across TS2-10 and TS2-7. 

5-18. LOGIC POWER SUPPLY ADJUSTMENTS . Perform the following steps. 

Step 1 : Adjust the +12 volt potentiometer (R10) to give 

within ±0.5% of 4-12 volts (between +11.94 and +12.06 
volts) . Use TSl-8 as the volt reference and measure 
+12 volts across TSl-5 and TSl-8. 
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Figure 5-5. 
Control Electronics 
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Step 2 : Adjust the -12 volt potentiometer (R26) to give 

within ±0.5% of -12 volts (between ' -11.94 and -12.06 
volts) . Use TSl-4 as the volt reference and measure 
-12 volts across TS 1-2 and TS 1-4. 

Step 3 ; Adjust the -6 Volt potentiometer (R48) to give 

within ±0.5% of -6 volts (between -5.97 and -6.03 
volts). Use TSl-12 as the volt reference and 
measure -6 volts across TSl-10 and TSl-12. 

5-19. TAPE DRIVE SYSTEM ADJUSTMENTS. The tape drive system adjust- 
ments are accomplished by potentiometers on the capstan servo amplifier 
PCB (CS-A) and reel servo control PCB (RC-A) . See Figure 5-5', Control 
Electronics . 



Verify that power supply outputs are within 
0.5% of nominal value before making tape drive 
system adjustments. 

Perform the following steps: 

Step 1 : Apply power to the transport. Load the tape, 

looping the tape around the head assembly. (Do 
not place tape around the capstan.) Provide 
sufficient tape within the vacuum chambers to 
form proper loop lengths . 

Step 2 : Adjust 1R11, 2R11 on the reel servo PCB (RC-A) 
fully clockwise. 

Step 3 : .'■ Connect jumper wires as follows : TP2-14 to TP2-15 ; 
TP2-21 to TP2-22. 

Step 4 : Apply power to the transport and turn the transport 
on in the normal manner. 

Step 5 : Depress the RESET (STOP) pushbutton. If the 

capstan is creeping, adjust R31 on the capstan 
servo (CS-A) PCB until the creep stops. 
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5-20. DEAD BAND ZERO. 

Grasp the capstan and turn it by hand gently. The capstan 
will turn easily up to a certain velocity above which rapidly in- 
creasing resistance will be felt, due to servo action. Adjust R31 
until the velocity at which the servo action commences is the same 
both in forward and reverse. The servo is then set up to be in the 
middle of 'the dead band during standby. 

5-21. CAPSTAN SPEED ADJUSTMENT. 

METHOD A. Using Master Tape and Counter. 

Step 1 ; Load a master tape (556 bpi) and loop the tape 
around the capstan. 



Step 2 



Connect the frequency counter as in Figure 5-6 




READ HEAD 



READ 
AMPLIFIER 



COUNTER 



Figure 5-6. 
Method A Test Setup 



Step 3 : Press the FORWARD pushbutton < 
Adjust R25 on CS-A until 
the frequency counter reads 
20,016 cycles per second 
±0.2 5% corresponding to a 
tape speed of -3-6 inches per 
second. 4f 3f 



Step 4 ; Press the RESET (STOP) pushbutton. Press the 

REVERSE pushbutton. Adjust R27 as for R25 with the 
tape moving in the reverse direction. - 

Step 5: Recheck the speed in forward direction and readjust 
R25, if necessary. 

METHOD B. Using Strobe Lamp. 

Step 1 ; Refer to Step 1 for Method A except a master tape 
need not be used. 

Step 2 ; Press the FORWARD pushbutton. Adjust R2 5 on CS-A 

using the strobe lamp until the capstan is rotating 
at 331 rpm ±2 rpm. 

Step 3 : Press the RESET pushbutton. Press the REVERSE push- 
button. Adjust R27 as for R25. 

Step 4 : Recheck the speed in forward and readjust R25, if 
necessary • 
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5-22. REEL SERVO SPEED ADJUSTMENT. 

Step 1 ; While the tape is moving in the forward direction, 
adjust 1R11 on the reel servo (RC-A) PCB counter- 
clockwise while observing the loop in the file reel 
vacuum chamber. The oscillations of the tape loop 
about the forward loop sense photocell will decrease 
in amplitude as 1R11 is turned counterclockwise. 
Adjust lRll until the oscillation becomes about 
1 inch. 

Step 2 : Stop the forward tape motion and run the tape in the 
reverse direction. Repeat Step 1 above, adjusting 
2R11 while observing the loop of tape in the fixed 
reel chamber. 

5-23. PHOTOSENSE ADJUSTMENT. The following equipment is required to 
adjust the photosense: 

■1. Test tape with reflective tabs attached 
(Figure 3-1) . 

2. Voltmeter (5,000 ohm per volt or greater). 

Adjust the photosense as follows: 

Step 1 ; Connect the voltmeter to TPl-20 on the test point 
panel section of the card cage. Ground the volt- 
meter to signal ground TPl-35. With the tape under 
the photosense head, adjust 1R20 on the photoampli- 
fier (PH-B) PCB until the voltmeter indicates a 
transition from a low state (-6 volts) to a high 
state (0 volts) . (See Figure 5-5.) 

Step 2 : Move the tape until a reflective tab is beneath the 
outer section of the photosense head. (See Figure 
3-1 for correct lateral placement . ) Counting the 
number of turns, adjust 1R20 on the photoamplif ier 
PCB, in a counterclockwise direction until the 
voltmeter indicates a transition from a high state 
(0 volts) to the low state (-6 volts) . There should 
be at least three turns before the transition occurs. 

Step 3 ; Adjust 1R20 in a clockwise direction halfway back to 
the point of transition located in Step 2. 
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Step 4 : Connect the voltmeter to TP 1-21 and repeat Steps 1, 

2, and 3 adjusting 2R20, and positioning a tab under 

the inner section of the photosense head during Step 2. 
v 

5-24. CHECKING OPERATION PARAMETERS . 

5-2 5. START AND STOP TIME CHECKOUT. 

5-26. START TIME DEFINITION. Start time is defined as the time from 

the application of a RUN command until the tape passing over the head 

has obtained a total speed variation of 8% or less from nominal speed. 
Start time is 10 ms maximum. 

5-27. STOP TIME DEFINITION. Stop time is defined as the time from 
the application of a STOP command until all tape motion over the read/ 
write head has ceased. Stop time is 10 ms maximum. 

Start and stop times are checked by observing the output of the 
ramp generator which is in proportion to the tape speed. Read output 
from a read amplifier will correspond to the ramp generation output 
verifying that no slippage or equipment malfunction exists. 

The following equipment is required to check start and stop time. 

1. Calibrated oscilloscope Tektronix 535 or equivalent. 

2. Prerecorded tape, NRZ signal recorded at 556/800 
bit density. 

3- Read amplifier. 

Check the start and stop time as follows : 

Step 1 : Connect equipment in accordance with Figure 5-7. 

Step 2 : Thread prerecorded tape on tape transport. 

Step 3 : Cycle transport to operate in forward and reverse at 
a convenient rate. The output of the ramp generator 
must reach terminal voltage within 10 ms max. from 
initiation of RUN command as shown in Figure 5-7. 
The output of the ramp generator must reach volts 
within 10 ms max. from initiation of STOP command. 

5-28. START AND STOP DISTANCE. 

5-29. START AND STOP DISTANCE DEFINITION. Start distance is the 
length of tape that moves across the read/write head during the maximum 
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Start and Stop Time Measurement, Test Setup 
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start time. Stop distance is the length of tape that moves across the 
read/write head during stop time. The start and stop characteristics 
of the TM-7 are linear. Start and stop distance in inches may be 
calculated, for a typical case with an actual start/stop time of 9 ms 
and a tape speed of 36 ips>. in the following manner. 

Start', distance = 

— 3 
(max. start time -1/2 actual start time) x tape speed x 10 inches 

-9 -3 

= (10 — ) x 36 x 10 inches = 0.198 inches 

Stop distance = 

— 3 
1/2 actual stop time x tape speed x 10 inches 

-3 

= 1/2 x 9 x 36 x 10 inches =0.162 inches 



5-30. AVERAGE SPEED VARIATION CHECKOUT. 

Average speed variation is variation from specified nominal 
speed, averaged over any interval of 1 second occurring 10 ms or more 
after a RUN command. Maximum variation should be 3%, including varia- 
tions due to line voltage, frequency and temperature. 

The following test equipment is used to measure average speed 
variation. " ■ . 

1. Master tape with a known data frequency NRZ 
signal. 

2- Read amplifier. 

3. Counter 

Check out average speed variation as follows : 

Step 1 : Connect equipment as shown in Figure 5-6 (set counter 
for a repetitive 1 second count time) and thread test 
tape on transport. 

Step 2 : Under normal operating .conditions , the reading should 
not deviate more than 0.5% while reading at least a 
half reel of tape. 
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5-31. INTERCHANNEL TIME DISPLACEMENT ERROR CHECKOUT. The following 
procedure permits measurement of interchannel time displacement error 
of any data track from any other data track or reference track. The 
procedure does not permit separation of errors introduced by write 
and read electronics . 

The following equipment is required to measure ITDE: 

1. Master tape with a NRZ signal recorded at 556 bpi. 

2. Dual trace oscilloscope. 

3. Read amplifiers (customer supplied). 

Perform the following steps: 

Step 1 : Connect the test equipment as shown in Figure 5-8. 

Step 2 : Depress the FORWARD DRIVE switch. A presentation 

such as is shown in Figure 5-9 should appear on the 
oscilloscope. 

Step 3 : Switch non reference input of oscilloscope to other 
tracks in turn to measure ITDE of each track with 
respect to reference track. The ITDE shall be as 
specified in Section I. 

5-32. PHOTOSENSE CHECKOUT. A test tape with reflective tabs attached 
is required to check the operation of the photosense circuit. Tape 
should be spliced in accordance with normal shop procedure. 

Check the photosense as follows: 

Step 1 : Thread the tape transport in a normal manner. 

Step 2 : Run the tape through completely. The tape transport 
should operate without interruption. If the tape 
stops on a splice , decrease the photosense sensitivity 
(R20) until this condition disappears , then repeat 
paragraph 5-23. 

5-33. MAGNETIC HEAD ASSEMBLY CHECKOUT. Perform the following steps: 

Step 1 : Clean head stacks. Refer to paragraph 5-3. 

Step 2 ; Thread a blank tape known to be in good condition on 
tape transport. 

Step 3 ; Program tape transport in forward mode. 
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'Inter channel Time Displacement Error,. Test Setup 
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Step 4 : Operate all write amplifiers at a 7.2 KC bit rate 
(200 bits per inch) . All write amplifier inputs 
should be connected in parallel and in phase. 



NOTE 



Track No. 1 is the track nearest the operator. 

Step 5 : With tape moving across read/write head stacks, moni- 
tor read head output tracks. 

Step 6 : When read pulse width on all tracks at the 25% level 
exceeds 26 iisec with a simultaneous decrease in read 
output voltage below 25 millivolts (peak-to-peak) , 
the head assembly should be replaced. Refer to para- 
graph 5-37, Removal and Replacement of Head Assembly. 

5-34. REMOVAL AND REPLACEMENT PROCEDURES . 

5-35. OVERLAY PLATES REMOVAL AND REPLACEMENT. Three overlay plates 
cover the mechanism of the tape transport. These are the chamber area 
overlay, the capstan area overlay, and the reel area overlay. Remove 
these overlay plates as follows: 

Step 1 : Remove the tape. 

Step 2 : Remove the chamber area overlay plate by unscrewing 

the captivated thumb screws on each edge of the over- 
lay in the tape reel area. 

Step 3 : Remove the capstan area overlay plate . The capstan 
area overlay plate is held in place by three screws. 

Step 4 : Remove the fixed reel and hub assembly. The reel and 
hub assembly is held in place by three screws. 

Step 5 : Remove the reel area overlay plate. The reel overlay 
plate is held in place by four screws located under 
each tape reel and two screws located at the corners 
nearest the chamber area. 

Step 6 : Reassemble by reversing the procedure followed during 
disassembly. 



5-36. 'CAPSTAN MOTOR AND TACHOMETER REMOVAL AND REPLACEMENT. 




Disconnect electrical power to prevent injury 
to personnel or damage to equipment. 

Step 1 : Remove the overlays over the chambers and capstan 
motor (paragraph 5-35) . 

Step 2 : Unplug the head cables from the rear of the read/ 
write head assembly. 

Step 3 : Disconnect the electrical wiring from capstan motor 
and tachometer (4 leads) . 

Step 4 : Remove the four Allen head screws holding the capstan 
motor to the mounting bracket. Lift the capstan motor 
and tachometer out through the rear of the tape trans- 
port casting. 

Step 5 : Remove the tachometer guard from the assembly. Re- 
move the screw holding the generator bracket. Loosen 
the setscrew holding the shaft of the tachometer. 
Remove the tachometer by sliding its shaft from the 
inside of the capstan motor shaft. 

Step 6 : Install the replacement capstan motor. (See Figure 
5-2.) 

5-37. READ/WRITE AND PHOTOSENSE HEAD REMOVAL AND REPLACEMENT. 



WARNING 




The head assembly is a precision instrument 
which should be treated with extreme care. 



Step 1 ; Remove the chamber area overlay plate by unscrewing 
the captivated thumb screws on each edge of the 
plate . 
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Step 2 : Remove the capstan area overlay plate. The capstan 
area overlay plate is held in place by three screws. 

Step 3 ; To remove the photosense head assembly, remove the 

two Phillips head screws which secure the photosense 
assembly to the head assembly. The photosense thread 
is moved to one side permitting the head to be re- 
moved . 

Step 4 ; Remove the three screws securing the read/write head 
assembly to the tape transport casting. 

Step 5 ; Lift the read/write head assembly out to disconnect 
the connectors. 

5-38. REEL BRAKE SWITCH REMOVAL A3SH> REPLACEMENT. Perform the follow- 
ing steps : 




Disconnect electrical power to prevent injury 
to personnel or damage to equipment. 

Step 1 : Remove the overlay plates (paragraph 5-35) . 

Step 2 : Unscrew the two screws with large heads holding reel 
brake switch assembly to the tape transport plate. 
Lift switch assembly off the transport casting. 

Step 3 : Unscrew switch from the wiring harness . 

Step 4 ; Transfer mounting hardware to new switch assembly. 

Step 5 : Reassemble by reversing procedure followed during 
disassembly . 

5-39. REEL MOTOR ASSEMBLY REMOVAL AND REPLACEMENT. Perform the fol- 
lowing steps : 

Step 1 : Remove reel (supply or takeup) from reel motor to be 
replaced. 




Disconnect electrical power to prevent injury 
to personnel or damage to equipment. 
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S tep 2 : Remove reel brake (paragraph 5-41) . 

Step 3 : Remove reel motor fanning strip from TS3 on side of 
reel servo power supply. 




CAUTION 



Note the position of any shims found under the 
flange of the reel motor for replacing during 
reassembly. 

Step 4 : Remove reel motor from tape transport. Reel motor is 
held in place by four Allen head screws. 

Step 5 : Remove reel holddown assembly from the shaft of reel 
motor. 

Step 6 : Install reel holddown assembly and turntable without 
shims on new motor. 

Step 7 : Install reel motor with shims removed in Step 4. 
Step 8 : Thread tape on transport. 

Step 9 : Apply power and program tape transport forward and 
reverse. Check the tape tracking at reel of newly 
installed reel motor. If tape rubs front flange of 
reel, stop tape and insert shims between reel hold- 
down assembly and turntable. Shim as necessary to 
obtain proper tape tracking. 

5-40. REEL MOTOR BRUSH REMOVAL AND REPLACEMENT. The reel motor 
brushes can be replaced by removing insulating caps from the sides of 
the reel motor. Then remove spring loaded brush. Insert replacement 
brush and reinstall insulated cap. 

5-41. REEL MOTOR BRAKE AND BRAKE LINING REMOVAL AND REPLACEMENT. 

Step 1 : Apply power to the transport and pull the brake re- 
lease switch out. Check that the brake is then in 
the energized position so that the reel may rotate 
freely. 
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; CAUTION j 



To prevent loss of parts of the assembly due to 
spring action, note that the brake should not be 
removed in the deenergized condition. 

Step 2 ; With power applied, remove the four screws from the 

rear of the brake housing. Remove the brake assembly 
from the reel motor. (See Figure 5-10.) 

Step 3 : Unscrew the brake adjusting nut. Remove the reel 
brake lining assembly. 

Step 4 : To replace the brake lining assembly with a new part, 
place the new lining assembly onto the motor brake 
shaft and reassemble the brake assembly, reversing 
the procedure outlined in Steps 1, "2 and 3. 

Step 5 : To replace the complete brake assembly, place the 
lining assembly removed in Step 3 into the brake 
housing. Remove the four mounting screws from the 
end plate. Place the end plate on the brake housing 
and secure using the four long screws removed in 
Step 2. 

Step 6 : Turn power off. 

Step 7 : Disconnect the brake from TS-3 on the side of the 
reel servo power supply. 

Step 8 : Connect new brake assembly to TS-3. 



sa^s^s, 




CAUTION 



Do not remove the four long screws from the rear 
of the brake assembly before applying power to 
the transport. 

Step 9 : Apply power to the transport. 

Step 10 : Install the new brake assembly by reversing the pro- 
cedure outlined in Steps 1, 2 and 5. 

Step 11 : Adjust the reel brake drag torque. 
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Figure 5-10. 
Reel Motor Brake, Exploded View 
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5-42. TAPE TRANSPORT COVER DOOR REMOVAL AND REPLACEMENT. The cover 
door is held in place on the mounting frame by two pivot pins. Remove 
the nut which secures the stop bracket to the tape access door and un- 
screw the two pivot pins. Replacement of the tape access door is ac- 
complished by reversing the disassembly sequence. 

5-43. VACUUM CHAMBER REMOVAL AND REPLACEMENT. Perform the following 
steps: 

Step 1 ; Remove the control panel overlay by unscrewing the 
captivated screws at either edge of the overlay in 
the tape reel area. 

Step 2 ; Unplug the cables (J13 or J14) connecting the light 
sources and the photocells from the card cage. 

Step 3 : Remove the glass cover on the top of the vacuum cham- 
ber. The glass is held in place by friction clips . 

Step 4 : Remove the three Allen head screws securing the 
vacuum chamber in place . 

Step 5 ; Remove the vacuum chamber.. 

Step 6 ; Reassemble by reversing the procedure followed during 
disassembly. 

5-44. VACUUM UNIT MOTOR ASSEMBLY, FILTER, MOTOR AND BRUSH REMOVAL AND 
REPLACEMENT. (See Figure 5-3.) Steps 1 and 2 are the only steps re- 
quired to replace the entire vacuum unit motor assembly. Steps 3, 4, 
and 5 are the only steps necessary for the removal and replacement of 
the filter. Steps 6 through 9 are used for vacuum motor removal and 
replacement. Steps 6 through 12 are used for brush removal and re- 
placement. 

Step 1 : Disconnect power cable from vacuum motor assembly. 

Step 2 : Unsnap latches (Figure 5-3) on sides of motor housing 
assembly . 

Step 3 : Unlatch lever arm which holds filter in motor housing 
assembly . 

Step 4 : Remove filter using the attached loops. Clean and 
replace filter as described in paragraph 5-6. 
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CAUTION 



Damage to equipment may result if filter is not 
thoroughly dry before installation. 

Step 5 : Replace clean filter in motor housing and latch the 
lever arm. 

Step 6 : Remove filter (Steps 3 and 4). Insert forefinger and 
pull out the back pressure valve plate. Loosen screws 
(Figure 5-3) which secure vacuum unit motor to motor 
housing assembly. 

Step 7 : Remove the power connector (Figure 5-3) from the 

motor housing assembly by pressing the two nylon legs 
toward the center of the connector; then push the 
connector through to the inside. 

Step 8 : Rotate vacuum unit motor until attaching hardware is 
clear of slotted brackets. Remove vacuum unit motor 
from the motor housing assembly. 

Step 9 % If the brushes are being replaced, continue to Step 10. 
If the vacuum motor is being replaced, reassemble the 
vacjuum unit motor assembly by reversing the disassembly 
procedure. 



Replace the brush assembly when the brush does 
not extend at least 9/16 inches (released con- 
dition) beyond the brass case of the brush as- 
sembly. 

Step 10 ; Remove the entire brush assembly by removing the 

hardware (Figure 5-3) from the brush assembly bracket 
and the motor frame. Using a pair of long nose pliers, 
extract the brush connector clip from the brush assem- 
bly. Be careful not to break the brush connector clip. 

Step II : Insert the brush connector clip into the replacement 
brush assembly. Position the brush assembly on the 
motor. Secure in place using the hardware removed in 
Step 10. 



5-26 



Step 12 : When brush replacement has been completed, reassemble 
the vacuum unit motor assembly by reversing the dis- 
assembly procedure. 

5-45. WRITE ENABLE SWITCH ASSEMBLY REMOVAL AND REPLACEMENT. Remove 
and replace the write enable switch assembly in the following manner: 

Step 1 ; Remove the panel overlays (paragraph 5-35). 

Step 2 : Remove the two screws holding the write enable switch 
to the casting. Lift the write enable switch out of 
the casting. 

Step 3 : Disconnect the electrical connections of the write 
enable switch assembly from the wiring harness. 

Step 4 : Replacement of the write enable switch assembly is 
the reverse of disassembly. 

5-46. REEL TACHOMETER ASSEMBLY REMOVAL AND REPLACEMENT. Remove and 
replace the reel tachometer assembly in the following manner: 

Step 1 : Remove the panel overlays (paragraph 5-35) . 

Step 2 : Remove the vacuum chamber (paragraph 5-43) . 

Step 3 : Disconnect the electrical connection at the rear of 
the tachometer. 

Step 4 : Remove the four screws holding the reel tachometer 
assembly to the casting. Lift the assembly out of 
the casting. 

Step 5 : Remove the reel tachometer pulley from the shaft of 
the tachometer. 

Step 6 : Replacement of the reel tachometer assembly is the 
reverse of disassembly. 

Step 7 : Check the tracking of the tape transport and adjust 
the position of the reel tachometer pulley as neces- 
sary. 
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5-47. DOOR INTERLOCK SWITCH REMOVAL AND REPLACEMENT. The removal and 
replacement of the door interlock switch' is exactly the same as for 
the reel brake switch. (Refer to paragraph 5-38.) 

5-48. OCP ASSEMBLY REMOVAL AND REPLACEMENT. Perform the following 
steps: 

Step 1 ; Remove the chamber panel overlay. (Refer to paragraph 
5-35.) 

Step 2 ; Remove the screws holding the OCP brackets to the 
casting (3 screws for each bracket, 6 in all). 

Step 3 : Remove the OCP assembly from the casting. Unplug 

the cable from the card cage and draw the cable with 
the plug through the casting. 

Step 4 : Replacement of the OCP is the reverse of disassembly. 

5-49. TOOLS AND TEST EQUIPMENT. 

Table 5-3 lists the general nature of tools and test equipment 
required to maintain the TM-7. Manufacturer's names and numbers are 
given only as a guide; any equivalent tool or test equipment may be 
used . 
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TABLE 5-3 
SUGGESTED TOOLS 



TOOL 


RECOMMENDED 
EQUIPMENT 


Gauge, thickness 
Mirror, inspection 
Penlight, heavy duty 
Pliers, diagonal cutting, 5" 
Pliers, long nose, 6" 


Starrett #66 
G.C. #5090 
Eveready #315 
Klein #202-5 
Klein #303 -6 


Pliers, needle nose, 6" 

Pliers, 7-1/2" 

Scale, spring balance, to 32 oz 

Scale, steel, 6" 

Scissors, 2-1/2" blade 


Utica #777-6 
Proto#242 
Ampex #650-105 
Starrett #384 
Wiss#173E 


Screwdriver, screw starter 
Screwdriver set, Phillips 
Screwdriver set, standard 
Screwdriver, stub, large 
Screwdriver, stub, medium 


Pearson #3 
Proto#9600A 
Snap-On#SD-130K 
Xcelite #R -5166 
Xcelite #R- 3 164 


Screwdriver, stub, small 

Scribe 

Soldering aid 

Soldering iron, low -voltage 

Stripper, wire 


Xcelite #R- 184 
Starrett #70A 
Walsco#2530 
Weller #W~TCP 
Miller #100 


Wrench, adjustable, 6" 

Wrench, bristol 

Wrench set, Allen, handled, 
0.35" through 9/64" 

Wrench set, open end, 15° and 75°, 
3/16" through 3/4" 


Crescent #AT16 
Allen #DS -060 
Allen #6075 

Williams #1142PR 
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SECTIOW VI 
CIRCUIT DESCRIPTIONS 



6-1. 



INTRODUCTION. 



This section contains detailed circuit descriptions of typical printed circuit board 
assemblies used in the transport electronics. The circuit descriptions are in alphabetical 
sequence by the mnemonic code of the PCB. Block diagrams and logic diagrams are included 
as an aid to the detailed explanation of the operation of each circuit. Schematic diagrams 
and assembly drawings of the PCB assemblies are located in Section VII. 

Circuit descriptions of special circuit board assemblies, when required, are 
included in special addenda. 
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PCB CROSS REFERENCE. 



Table 6-1 is a cross-reference list which provides the mnemonic code designation, 
part numbers, schematic numbers, and location of each printed circuit board in the transport 
electronics card cage. 

. TABLE 6-1 
PCB CROSS-REFERENCE LIST 



CODE 


DESCRIPTION 


PART NO. 


SCHEMATIC 


LOCATION 


CSA 


Capstan Servo Control 
45 IPS 
36 IPS 
20 IPS 
15 IPS 


3112170-10 
3107097-10 
3112171-10 
3112369-10 


3107098 


J6 


FLA 
FLC 


Forward/Reverse Logic 
Run/Stop -Fwci/Rev 
Fwd/Stop -Rev/Stop 


3107082-10 
3112360-10 


3107083 
3112361 


J4 


LLA 


Local/Remote Logic 


3107102-10 


3107103 


J2 


PI-IB 


Photoamplifier 


3107262-10 


3107073 


J 3 


RCA 


Reel Servo Control 
45 IPS 
36 IPS 


3112167-10 
3107092-10 


3107093 


J7 


RLD 


Rewind Logic -D 


3118222-01 


3118224 


Jl 
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CIRCUIT BOARD DESCRIPTION CAPSTAN SERVO CONTROL 

SCHEMATIC 3107098 



1. GENERAL DESCRIPTION . 

The capstan servo control PCB contains a ramp generator for control of tape accel- 
eration, a dead -band circuit to inhibit tape creepage, and two stages of a power amplifier. 
The ramp generator comprises a zero clamping circuit, a current limiter circuit, and an 
amplifier. The power amplifier outputs are fed to the power transistors located on the tran- 
sistor bracket. A relay driver circuit is also contained on the PCB. 



2. THEORY OF OPERATIO N. (See Figure 1.) 

Transistors Ql and Q2 form a relay driver circuit. When the REWIND (-) or the 
REWIND HOLD (-) input is negative, Ql conducts harder, which causes the voltage at the 
base of Q2 to go negative. (The collector of Ql is returned to -12 volts through the coil of 
an external relay; quiescent current flow through Ql and R17 is not great enough to actuate 
the relay.) Q2 is biased to saturation; and grounds one side of the coil of the external relay, 
which energizes the relay. 

The input of the servo system Is a summation of the FWD (-), REV/RWD (+/open circuit), 
and the +12 volt BIAS inputs. Diodes CR3, CR6, CR9, and CR10, in conjunction 'with resistors 
RIO and R12, form the zero clamping circuit. The current limiter comprises diodes CR4, 
CR5, CR7, and CR8 in conjunction with resistors Rll and R13. The current is limited when 
the input provides enough current to back bias either CR4 or CR7. This provides the opera- 
tional amplifier (consisting of Q3, Q4, Q5, Q6, and CR-13) with a means of generating a 
linear ramp for the input until saturation is reached. The ramp rate of rise is dependent on 
the values of Rll, R13, and the timing capacitor (connected externally between the ramp out- 
put, pin 18, and the ramp input, pin 15) . Transistors Q3 and Q4 form a differential ampli- 
fier. Transistor Q5 is.' .the' output driver; positive signals are conducted through CR13 and 
Q5. Transistor Q 6 is an inverter stage used for the negative output. Potentiometer R25, in 
conjunction with CR14, controls the forward capstan speed. Potentiometer R 27 and CR15 
control the reverse capstan speed. 

The output from the operational amplifier is applied to the summing junction at the 
input of the dead -band amplifier. The other inputs to the control summing junction are the 
FEEDBACK, the CAPSTAN TAG H, and the RWD RAMP IN signals. Diodes CR16, CR17, 
CR18, and CR19, in conjunction with resistors R29 and R23, form a dead-band circuit which 
prevents capstan creep caused by input drift or error. Transistors Q7, Q8, and Q9 form a 
class A amplifier. Zener diode VR1 and resistor R38 provide a constant current supply for 
Q8. Potentiometer R31 provides for balancing the capstan servo system. 

In the following discussion of the power amplifier, refer to Figure 2. 
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CIRCUIT BOARD DESCRIPTION CAPSTAN SERVO CONTROL 

SCHEMATIC 3107098 



2. THEORY OF OPERATION . (Continued) 

The output of Q9 supplies the input (input "X") to transistors Q10 and Qll which are 
located on the capstan servo control PCB. Transistors Ql through Q6 are located on the 
transistor bracket. 

Transistors Q2, Q4, and Q6 are the power amplifiers for inverter Q10. The inverter 
provides correct phase relationship in die subamplifier. Transistor Q2, an emitter follower, 
is the driver stage. Two emitter followers in parallel, Q4 and Q6, provide current gain. 
Equal sharing of the load is insured by resistors R6 and R9. The output of this amplifier 
section is used to conduct the positive voltage to the capstan motor. 

Transistors Ql, Q3, and Q5 are the power amplifiers for emitter follower Qll. Ql, 
an emitter follower, is the driver stage. Two emitter followers in parallel, Q3 and Q5, 
provide current gain. Equal sharing of the load is insured by resistors R5 and R8. The 
output of this amplifier section is used to conduct negative voltage to the capstan motor. 

In reverse drive (input TT X" is positive), the emitter of Qll swings more positive and 
Ql is cut off. When Ql is cut off, Q3 and Q5 are cut off. Q10 conducts harder and the 
collector voltage swings more negative, which causes Q2 to conduct. When Q2 conducts, 
Q4 and Q6 conduct, and the output to die capstan motor is positive. The output is a function 
of input "X". 

In forward drive (input M X M is negative), the collector of Q10 swings more positive 
and Q2 is cut off. When Q2 is cut off, Q4 and Q6 are cut off. Qll conducts harder and the 
emitter voltage swings negative, which causes Ql to conduct. When Ql conducts, Q3 and 
Q5 conduct and the output to the capstan motor is negative. The output is a function of 
input "X". 

In standby (input "X" is zero), Q10 and Qll conduct at a level that causes Q2 and Ql 
to be cut off. Q4, Q6, Q3, and Q5 are cut off, and the output to the capstan motor is zero. 
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CIRCUIT BOARD DESCRIPTION 



CAPSTAN SERVO CONTROL 
SCHEMATIC 3107098 



3. POWER REQUIREMENTS. 



VOLTAGE 


CURRENT 


+12 VDC ±3% 


25 ma max surge 




20 ma average 


-12 VDC ±3% 


14 ma max 


+12 VDC ±15% 


10 amp max surge 


with 5A load 


5 amp average 


-12 VDC ±15% 


10 amp max surge 


with 5A load 


5 amp average 


+24 VDC ±15% 


170 ma max surge 


with 150 ma load 


115 ma average 
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Figure 1 
Capstan Servo Control, Flow Diagram 
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Figure 2 
Capstan Servo Control, Power Output Circuit 
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CIRCUIT BOARD DESCRIPTION FORWARD/REVERSE LOGIC* 

SCHEMATIC 3107083 



1. GENERAL DESCRIPTION . 

The forward/reverse logic PCB provides all logic necessary to perform the forward/ 
reverse function. Nine input signals are mechanized to provide four output signals for 
forward/reverse operation. Signal levels used in the following circuit descriptions are 
nominal. Tables 1 and 2 list operating signal levels. FWD/REV input signals are pro- 
grammed to be selected 5 microseconds before RUN/STOP input signals. 



2. THEORY OF OPERATION . (See Figure 1.) 

FWD (.-) Output (Pin 28 ). FWD (-) output can be affected by FORWARD PB input, 
MASTER RESET input, BOT input, or mechanization of one of the following logic equations: 

(a) FWD .(-)= (FWD) (RUN) (UNIT SELECT) 

(b) FWD .(-)= (BOT going off tab) (REWINDING) 



(c) FWD (-) = (STOP) (UNIT SELECT) 



.(d) FWD (-)= (EOT) (LOCAL) 

When the FORWARD PB input momentarily goes to zero volts, CR9 is forward biased 
and the voltage at .the base of Q4 swings positive, which causes Q4 to be cut off. The 
negative -going voltage at the collector of Q4 is coupled through RIO to the base of Q5; the 
negative -going voltage drives Q5 to saturation. The forward flip-flop, consisting of Q4 and 
Q5, is then in the set state. The FWD (-) output is at -6 volts. 

When the MASTER RESET input momentarily goes to zero volts, CR6 is forward 
biased and the voltage at the base of Q5 swings positive, which causes Q5 to be cut off. 
The negative -going voltage at the collector of Q5 is coupled through Rll to the base of Q4; 
the negative -going voltage drives Q4 to saturation. The forward flip-flop is then in the 
reset state. The FWD (-) output is at zero volts. 

When the BOT input makes a positive transition from -6 volts to volts, a +6 volt 
pulse is produced by the differentiator circuit comprised of R18 and C12 and is coupled 
through OR gate diode CR13 to the base of Q5; the positive pulse resets the forward flip- 
flop. The FWD (-) output is at zero volts. 



* Run/Stop and Fwd/Rev inputs. 
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CIRCUIT BOARD DESCRIPTION FORWARD/REVERSE LOGIC* 

SCHEMATIC 3107083 



2 - T H EORY OF OPERATION . (Continued) 

For mechanization of logic equation (a), the FWD/REV input must be at -12 volts, the 
UNIT SELECT input must be at volts, and the RUN/STOP input must make a negative 
transition from volts to -12 volts. With the FWD/REV input at -12 volts, Q9 is cut off. 
When Q9 is cut off, AND gate transistor Q10 is cut off, which allows control of the AND gate 
output by the input to AND gate diode CR21. When the RUN/STOP input goes to -12 volts, 
Q6 and Q7 are cut off; CR21 is forward biased and Q8 is biased to saturation. The UNIT 
SELECT input at volts enables the differentiator AND gate circuit comprised of R20 and 
C14 and a -t-6 volt pulse is coupled through OR gate diode CR11 to the base of Q4; the positive 
pulse sets the forward flip-flop. The FWD (-) output is at -6 volts. The negative pulse 
from C13 back biases OR gate diode CR12 and has no effect on the forward flip-flop circuit. 
When Q9 is cut off, AND gate diode CR23 is forward biased, which causes Qli to be cut off . 
The negative pulse from C15 back biases CR19 and has no effect on the reverse flip-flop 
circuit. 

For mechanization of logic equation (b), the REWINDING input must be at volts and 
the BOT input must make a negative transition from volts to -6 volts. When the.BOT input 
goes to -6 volts, Q3 is biased to saturation. The REWINDING input at volts enables the 
differentiator AND gate circuit comprised of R 14 and CIO and a -f-6 volt pulse is coupled 
through OR gate diode CR10 to the base of Q4; the positive pulse sets the forward flip-flop. 
The FWD (-) output is at -6 volts. 

For mechanization of logic equation (c), the UNIT SELECT input must be at volts 
and the RUN/STOP input must make a positive transition from -12 volts to volts. When 
the RUN/STOP input goes to volts, Q6 and Q7 are biased to saturation and Q8 is cut off. 
The UNIT SELECT input at volts enables tiie differentiator AND gate circuit comprised 
of R19 and C13 and a +6 volt pulse is coupled through -OR gate diode CR12 to the base of Q5; 
the positive pulse resets -the forward flip-flop. The FWD (-) output is at volts. The 
negative pulse from C14 back biases OR gate diode CR11 and has no effect on the forward 
flip-flop circuit. 

I ? or mechanization of logic equation (d), the LOCAL input must be at volts and the 
EOT input must make a positive transition from -6 volts to volts. The LOCAL input at 
volts enables the differentiator AND gate circuit comprised of R15 and Cll and a 4-6 volt 
pulse is coupled through OR gate diode CR14 to the base of Q5; the positive pulse resets 
the forward flip-flop. The FWD (-) output is at volts. 



FWD (+) Output (Fin 26). FWD (+) output is the complement signal of FWD (-). Output 

voltages and their derivations are the same. 
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Forward/Reverse Logic, Logic Diagram 

(3107082-10) 
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CIRCUIT BOARD DESCRIPTION FORWARD/REVERSE LOGIC 

SCHEMATIC 3107083 



THEORY OF OPERATION. (Continued) 



REV '(f) O utput (Pin 34). REV (+) output can be affected by REVERSE PB input, MASTER 
RESET input, BOT input, or mechanization of one of the following logic equations: 



(a) REV (+) - (REV) (RUN) (UNIT SELECT) (BOT) 



(b) REV (+) = (STOP) (UNIT SELECT) 



(c) REV (+) = (EOT) (LOCAL) 

When the REVERSE PB input momentarily goes to zero volts, CR4 is forward biased 
and the voltage at the base of Ql swings positive, which causes Ql to be cut off. The 
negative-going voltage at the collector of Ql is coupled through R2 to the base of Q2; the 
negative-going voltage drives Q2 to saturation. The reverse flip-flop, consisting of Ql 
and Q2, is then in the set state. The REV (+) output is at zero volts. 

When the MASTER RESET input momentarily goes to zero volts, GRl is forward'' 
biased and the voltage at the base of Q2 swings positive, which causes' Q2 to be cut off. 
The negative -going voltage at the collector of Q2 is coupled through R3 to the base of Ql; 
the negative -going voltage drives Ql to saturation. The reverse flip-flop is then in the 
reset state. The REV (+) output is at -6 volts. 

When the BOT input makes a positive transition from -6 volts to volts, a 4-6 volt 
pulse is produced by the differentiator circuit comprised of R18 and C12 and is coupled 
til rough OR gate diode CR16 to the base of Q2; the positive pulse resets the reverse flip- 
flop. The REV (t) output is at -6 volts. 

For mechanization of logic equation (a), the FWD/REV input must be at volts, the 
UNIT SELECT input must be at volts, the BOT input must be at ~6 volts, and the RUN/ 
STOP input must make a negative transition from volts to -12 volts. With the FWD/REV 
input at volts, Q9 is biased to saturation. When Q9 is saturated, AND gate diode CR23 
is back biased, and AND gate transistor QIC is biased to saturation. When Q10 is saturated, 
the AND gate c omprised of Q10-and CR21 is disabled and Q8 is cut off. The BOT input at 
-6 volts back biases AND gate diode CR24; since CE23 is also back biased, the AND gate 
output is controlled by the input to AND gate diode CR22. When the RUN/STOP input goes to 
-12 volts, Q6 and Q7 are cut off; CR22 is back biased, which causes Qll to be biased to 
saturation. The UNIT SELECT input at volts enables the differentiator AND gate circuit 
comprised of R21 and CIS and a +6 volt pulse is coupled through CR19 to the base of Ql; the 
positive pulse sets the reverse flip-flop. The REV (t) output is at zero volts. The negative 
pulse from C13 back biases OR gate diode CRI5 ami has no effect on the reverse flip-flop 
circuit. The negative pulse from C14 back biases OR gate diode CR1 1 and has no effect on 
the reverse flip-flop circuit. 
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CIRCUIT BOARD DESCRIPTION 



FORWARD/REVERSE LOGIC 55 
SCHEMATIC 3107083 



2. THEORY OF OPERATION . (Continued) 

For mechanization of logic equation (b), the UNIT SELECT input must be at volts and 
the RUN/STOP input must make a positive transition from -12 volts to volts. When the RUN/ 
STOP input goes to volts, Q6 and Q7 are biased to saturation and Qll is cut off. The UNIT 
SELECT input at volts enables the differentiator AND gate circuit comprised of R19 and C13 
and a +6 volt pulse is coupled through OR gate diode CR15 to the base of Q2; the positive pulse 
resets the reverse flip-flop. The REV (+) output is at -6 volts. The negative pulse from C15 
back biases CR19 and has no effect on the reverse flip-flop circuit. 

For mechanization of logic equation (c), the LOCAL input must be at volts and the 
EOT input must make a positive transition from -6 volts to volts. The LOCAL input at 
volts enables the differentiator AND gate circuit comprised of R15 and Cll and a +6 volt 
pulse is coupled through OR gate diode CR 17 to the base of Q2; the positive pulse resets the 
reverse flip-flop. The REV (~b) output is at -6 volts. 



REV (-) Output (Pin 32) .. REV (-) output is the complement signal of REV (+>■. 
voltages and their derivations are the same. 



Output 



3. POWER REQUIREMENTS. 



VOLTAGE 


CURRENT 


+12 VDC ±3% 

-12 VDC ±3% 
- 6 VDC ±4% 


32 ma max 
82 ma max 
40 ma max 
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CIRCUIT BOARD DESCRIPTION 



FORWARD/REVERSE LOGIC* 
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TABLE 1 
FORWARD/REVERSE LOGIC,' INPUT SIGNAL LEVELS 



PIN 


SIGNAL 


HIGH 


LOW 


NO. 


DESIGNATION 


LEVEL 


LEVEL 


10 


Fwd/Rev (-/+) 


to -1 volt 


-8.5 to -12 volts 


12 


Run/Stop (-/+) 


to -1 volt 


-8.5 to -12 volts 


14 


Rewinding (+) 


to -0.5 volt 


-5.8 to -7 volts 


16 


Unit Select (-+*) 


to -0.5 volt 


-5 to -6. 2 volts 


18 


DOT (+) 


to - 1 volt 


-5.9 to -6.6 volts 


20 


EOT (+) 


to -1 volt 


-5.9 to -6.6 volts 


22 


Local (+) 


to -0.5 volt 


-5 to -6. 2 volts 


24 


Reverse PB (+) 


volts 


Open circuit 


30 


Master Reset (-t-) 


to -0.5 volt 


-7 to -12.36 volts 


35 


Forward PB (+) 


volts 


Open circuit 



TABLE 2 
FORWARD/REVERSE LOGIC, OUTPUT SIGNAL LEVELS 



PIN 


SIGNAL 


HIGH 


LOW 


NO. 


DESIGNATION 


LEVEL 


LEVEL 


26 


Fwd (+) 


to -1 volt 


-5.9 to -6.6 volts 


28 


I-Vd(-) 


to -1 volt 


-5.9 to -7 volts 


32 


Rev ( -) 


to -1 volt 


-5.9 to -6.6 volts 


34 


Rev (+) 


to -1 volt 


-5.9 to -7 volts 
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CIRCUIT BOARD DESCRIPTION . FORWARD/REVERSE LOGIC -C* 

SCHEMATIC 3112361 



1. GENERAL DESCRIPTION. 



The forward/reverse logic PCB provides all logic necessary to perform the forward/ 
reverse function. Ten input signals are mechanized to provide four output signals for for- 
ward/reverse operation. Signal levels used in the following circuit descriptions are nominal. 
Tables 1 and 2 list operating signal levels. 



2. THEORY OF OPERATION . (See Figure 1.) 

FWD (-) Output (Pin 28 ) . FWD (-) output can be affected by FORWARD PB input, 
MASTER RESET input, BQT input, or mechanization of one of the following logic equations: 

(a) FWD (-)■ = (FWD) (UNIT SELECT) 

(b) FWD (-) =(BOT going off tab) (REWINDING) 



(c) FWD (-)-= (STOP) (UNIT SELECT) 



.(d) FWD (-) >(EOT) (LOCAL) 

When the FORWARD PB input momentarily goes to zero volts, CR13 is. forward -biased 
and the voltage at the base of Ql swings positive, which causes Ql to be cut off. The negative - 
going voltage at the collector of Ql is coupled through R2 to the base of Q2, causing Q2 to 
saturate. The forward flip-flop, consisting of Ql and Q2, is then in the set state. The FWD (-) 
output is at -6 volts. 

When the MASTER RESET input momentarily goes to zero volts, CR1 is forward biased 
and the voltage at the base of Q2 swings positive, which causes Q2 to be cut off. The negative - 
going voltage at 'the collector of Q2 is coupled through R3 to the base of Ql, causing Ql to 
saturate. The forward flip-flop is then in the reset state. The FWD (-)■■ output is at zero volts. 

When the BOT input makes a positive transition from -6 volts to volts, a +6 volt pulse 
is produced by the differentiator circuit comprised of C12 and R23 and is coupled through OR 
gate diode CR12 to the base of Q2; the positive pulse resets the forward flip-flop. The FWD (.-) 
output is at zero volts. 

For mechanization of logic equation (a), the UNIT SELECT input must be at volts and 
the FWD/STOP input must make a negative transition from volts to -12 volts. When the 
FWD/ STOP input goes to -12 volts, Q6 and Q7 are cut off and Q8 is saturated. The UNIT 
SELECT input at volts enables the differentiator circuit comprised of C14 and R21 and a 



*Fwd/Stop and Rev/Stop inputs. p ' 
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2 - TliHORV OF- OPERATION , (Continued) 

•+6 volt pulse is coupled through OR gate diode CR C > to the base of Ql; the positive pulse sets 
tiie forward flip-flop. The FWD (-) output is at -6 volts. The negative pulse from C13 back 
biases OR gate diode CR10 and has no effect on the forward flip-flop circuit. 

For mechanization of logic equation (b), the REWINDING input must be at volts and 
the ROT input must make a negative transition from volts to -6 volts. When the DOT input 
goes to -6 volts, Q3 is biased to saturation. The REWINDING input at volts enables the 
differentiator circuit comprised of CIO and R 18 and a +6 volt pulse is coupled through- OR 
gate diode CR8 to the base of Ql; the positive pulse sets the forward flip-flop. The FWD (-) 
output is at -6 volts. 

For mechanization of logic equation (c), the UNIT SELECT input must be at volts and 
the FWD/STOP input must make a positive transition from -12 volts to volts. When the 
FWD/STOP input goes to volts, Q6 and Q7 are saturated and QS is cut off. The UNIT 
SELECT input at volts enables the differentiator circuit comprised of C13 and R19 and a 
+6 volt pulse is coupled through OR gate diode CR10 to the base of Q2; the positive pulse 
resets the forward flip-flop. The FWD (-) output is at zero volts. The negative pulse from 
C14 back biases OR gate diode CR9 and has no effect on the forward flip-flop circuit. 

For mechanization of logic equation (d), the LOCAL input must be at volts and the 
EOT input must make a positive transition from -6 volts to volts. The LOCAL input at 
volts enables the differentiator circuit comprised of Cll and R22 and a +6 volt pulse is 
coupled through OR gate diode CR11 to the base of Q2; the positive pulse resets the forward 
flip-flop. The FWD (-) output is at zero volts. 



FWD (+) Output (Pin 26). FWD (+) output is the complement signal of FWD (-). Output 
voltages and their derivations are the same. 



REV (+) Ou t put (Pin 34). REV (+•) output can be affected by REVERSE PB input, MASTER 
RESET input, EOT input, or mechanization of one of the following logic equations: 

(a) REV (+) - (REV) (UNIT SELECT (DOT) 



(b) REV (+) = (STOP) (UNIT SELECT) 

(c) RKV (+) =-- (EOT) (LOCAL) 



I* JL#v *•*"'<&* 



n 



r 
o 



FORWARD 35 
PB(+) 

REVERSE ?4 
PB(+) 

MASTER 30 
RESET (+) 

REWINDING (+) 

BOT (+) 

FWD/STOP (-/+) 



REV/STOP (-/+) 

UNIT 16 

SELECT (+) 



EOT(+) 
LOCAL (+) 




► FWD (+) 



► FWD (-) 



► REV(+) 



► REV (-) 



Figure 1 

Forward/Reverse Logic -C, Logic Diagram 

(3112360 -1.0) 
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THEORY OF OPERATION. (Continued) 



When'the REVERSE PB input momentarily goes to zero- volts, CR6 is forward biased 
and the voltage at the base of Q4 swings positive, which causes Q4 to be cut off. The 
negative -going voltage at the collector of Q4 is coupled through R9 to the base of Q5, 
causing Q5 to saturate. The reverse flip-flop, consisting of Q4 and Q5, is then in tlic set 
state. The REV (+) output is at zero volts. 

When the MASTER RESET input momentarily goes to zero volts, CR4 is forward 
biased and the voltage at the base of Q5 -swings positive, which causes Q5 to be cut off. 
The negative-going voltage at the collector of Q5 is coupled through RIO to the base of Q4, 
causing Q4 to saturate. The reverse flip-flop is then in the -reset state. The REV (f) 
output is at -6 volts. 

When the BUT input makes a positive transition from -6 volts to volts, a +6 volt 
pulse is produced by the differentiator circuit comprised of CI 2 and R23 and is coupled 
through OR gate diode CR13 to the base of Q5; the positive pulse resets the reverse flip- 
flop. The REV (+) output is at -6 volts. 

For mechanization of logic equation (a), the UNIT SELECT input must be at volts, 
the BOT input must be at -6 volts, and the REV/STOP input must make a negative transition 
from volts to -12 volts. The BOT input at -6 volts back biases AND gate diode CR22, 
which allows the input at AND gate diode CR21 to control Qll. When the REV/STOP input 
goes to -12 volts, Q9 and Q10 are cut off. CR21 is back biased, which allows the voltage 
at the base of Qll to go positive; Qll becomes saturated. The UNIT SELECT input at 
volts enables the differentiator circuit comprised of C16 and R24 and a +6 volt pulse is 
coupled through CR16 to the base of Q4; the positive pulse sets the reverse flip-flop. 
The REV (■+■) output is at zero volts. The negative pulse from CIS back biases OR gate 
diode CR15 and lias no effect on the' reverse flip-flop circuit. 

For mechanization of logic equation (b), the UNIT SELECT input must be at volts 
and the REV/STOP input must make a positive transition from -12 volts to volts. When 
the REV/STOP input goes to volts, Q9 and Q10 are saturated. The UNIT SELECT input 
at volts enables the differentiator circuit comprised of C15 and R20 and a +6 volt pulse 
is coupled through OR gate diode CR15 to the base of Q5 the positive pulse resets the 
reverse flip-flop. The REV (f) output is at -6 volts. If CR22 is back biased, Qll is cut 
off. The negative pulse from C16 back biases CRlb and has no effect on the reverse flip- 
flop circuit. 
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2. THEORY OF OPERATION. (Continued) 



For mechanization of logic equation (c), the LOCAL input must be at volts and the 
EOT input must make a positive transition from -6 volts to volts. The LOCAL input at 
volts enables the differentiator circuit comprised of Cll and R22 and a +6 volt pulse is 
coupled through OR gate diode CR14 to the base of Q5; the positive pulse resets the reverse 
flip-flop. The REV (+) output is at -6 volts. 



REV (-) Output (Pin 32) . REV (-) output is the complement signal of REV (+)'. 
Output voltages and their derivations are the same. 



POWER REQUIREMENTS. 



VOLTAGE 


CURRENT 


+12 VDC ±3% 
-12 VDC ±3% 

..' - 6 VDC ±4% 


32 ma max 
82 ma max 
40 ma max 
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TABLE 1 
FORWARD/REVERSE LOGIC -C, INPUT SIGNAL LEVELS 



PIN 


SIGNAL 


LOW 


HIGH 


NO. 


DESIGNATION 


LEVEL 


LEVEL 


10 


Rev/Stop (-/+) 


to -1 volt 


-8.5 to -12 volts 


12 


Fwd/Stop(-/+) 


to -1 volt 


-8.5 to -12 volts 


14 


Rewinding (+) 


to -0.5 volt 


-5.6 to -6.6 volts 


16 


Unit Select (+) 


to -0.5 volt 


-5 to -6.2 volts 


18 


BOT (+)■ 


to -1 volt 


-5.9 to -6.6 volts 


20 


EOT (+) 


to -1 volt 


-5.9 to -6.6 volts 


22 


Local (+) 


to -0.5 volt 


-5 to -6.2 volts 


24 


Reverse PB (+) 


volts 


. Open circuit 


30 


Master Reset (4) 


to -0.5 volt 


-7 to -12.36 volts 


35 


Forward PB (+) 


volts 


Open circuit 



TABLE 2 
FORWARD /RE VERSE LOGIC -C, OUTPUT SIGNAL LEVELS 



PIN 


SIGNAL 


LOW 


HIGH 


NO. 


DESIGNATION 


LEVEL 


LEVEL 


26 


Fwd (+) 


to -1 volt 


-5.9 to -6.6 volts 


28 


Fwd(-) 


to -1 volt 


-5.9 to -7 volts 


32 


Rev(-) 


to - 1 volt 


-5.9 to -6.6 volts 


34 


Rev (+) 


to -1 volt 


-5.9 to -1 volts 
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1. GENERAL DESCRIPTION . 

The local/remote logic PCB provides all logic necessary to perform the local/remote 
functions. Seven input signals are mechanized to provide ten output signals for local/remote 
operation. REMOTE PB input is the only input which permits transfer from local to remote 
operation. Transfer from remote to local is accomplished in several ways as explained in 
the text. Signal levels used in the following circuit descriptions are nominal. Refer to 
Tables 1 and 2 for operating signal levels. 



2 . THEORY OF OPERATION . (See Figure 1 . ) 



TRANSPORT READY ( -) Input (Pin 13 ) . The TRANSPORT READY (-) input must be at . 
-12 volts before normal tape drive will-be enabled. When the TRANSPORT READY (-} input 
is at 6; volts,.-. Q4 conducts and -6 volts is applied through forward biased CR10 to the base of 
Q6. The READY (-f) output is -6 volts. Q6 conducts and the MASTER RESET '(+) output goes 
to volts. The MASTER RESET (+) output sets the flip-flops in the forward/reverse logic 
PCB to the stop condition, preventing tape motion. The volt output from Q6 also forward 
biases CR9 and CR 12, which disables the LOCAL INDICATOR (+) and REMOTE INDICATOR (+) 
outputs. 

When the TRANSPORT READY (-) input is at -12 volts, Q4 is cut off and the READY (+) 
output goes to +6 volts, developed by voltage divider resistors R31 and R30. Q6 is cut off 
arid the MASTER RESET (+) output goes to -12 volts. CR9 and CR12 are back biased, enabling 
the input to the LOCAL INDICATOR (+) and REMOTE INDICATOR (+) circuits. CR7 is back 
biased, enabling- the local/remote flip-flop circuit. 

When the TRANSPORT READY (-) input goes to volts, Q4 conducts and -6 volts is 
applied through CR7 and RIO to the base of Ql and Ql conducts. When Ql conducts, Q2 is 
cut off and Q3 conducts. The OCP ENABLE (+) and the LOCAL (+) outputs go to volts. 
CR14 is forward biased and disables the SELECT (-) input. 



LOCAL PB Input (Pin 30) . When the LOCAL PB input is at volts and TRANSPORT 
READY (-) input is at -12 volts, Q2 is cut off by the voltage applied through CR3 and R4. 
With Q2 cut off, Ql and Q3 are conducting, and the OCP ENABLE (+) and LOCAL (+) outputs 
go to volts. CR8 and CR9 are back biased and enable the local indicator driver circuit. 
Q7 and Q8 are conducting and the LOCAL INDICATOR (+) output is volts. CR14 is forward 
biased and disables the SELECT (-) input. Q14 conducts and the SELECT & REMOTE (-) 
output is volts. The SELECT & REMOTE INDICATOR (+) output driver circuits are dis- 
abled. Q12 conducts and Q13 is cut off. The UNIT SELECT (-) output goes to volts. 
The LOCAL (-) output goes to -6 volts. CR11 is forward biased and disables the REMOTE 
INDICATOR (+) driver circuit. 
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THEORY OF OPERATION. (Continued) 



RESET PB Input (Pin 28). When the REM 
TRANSPOR T IUiA75Yl-Mnput is at -12 volts, < 
and R4. 1 he circuit then o[>erates the same a 



mput is at volts and the 

y the voltage applied through CR5 

r LOCAL PB input. 



GO LOCAL (-) Input (Pin 2 2) . When the C 
TRANSPORT READY (~) input is at -12 volts, Q 
GR6 and RIO. The circuit then operates the sas: 



) input is at -6 volts and the . 
:i by the voltage applied through 
.uxi'for LOCAL PB input. 



REMOTE PB Input (Pin 26), When the REM 
TRANSPORl r READY (-> input is at -12" volts, O; 
CR4 and R5. When Ql is cut off, Q2 conducts ai 
put goes to volts. CR8 is forward biased and 
*. rreuit. CR11 and CR12 are back biased and en. 
and Q10 are conducting and the REMOTE INDICA 
biased and the SELECT (-) input is enabled. 



it is at volts and the 
*y the voltage applied through 
off. The OCP ENABLE (+) out- 
LOCAL INDICATOR driver 
lOTE INDICATOR circuit. Q9. 
.put is volts. CR14 is back 



SELECT (- ) In put (Pin 9) , When the circui 
REMOTE PB input and the TRANSPORT READY ( 
-12 volts cuts off Qll. When Qll is cut off, Qi .. 
SELECT (-) output goes to -6 volts. Q14 is cu, 
SELECT & REMOTE (-) output goes to -12 volts 
output goes to volts. 



j condition described for 
volts, a SELECT (-) input at 
ml Q13 conducts. The UNIT 

Vand Q16 are conducting. The 
.ECT & REMOTE INDICATOR (+)" 



OCP RESET (+) Input (Pin 11) . When the < 
and the READY (+) output goes to -6 volts. Qr> c 
goes to volts. CR9 and CR12 are forward bia 
driver circuits. 



(» input is at volts, Q5 conducts 
: tlie MASTER RESET (+) output 
>le the local and remote indicator 



When the OCP RESET (+) input is at -12 v- 



at off. 



3. POWER REQUIREMENTS. 



VOLTAGE 



+12 VDC ±3% 

-12 VDC ±3% 

- 6 VDC ±A% 



•ax 
•.ax 
:ax 
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TABLE 1 
LOCAL/REMOTE LOGIC, INPUT SIGNAL LEVELS 



PIN 


SIGNAL 


HIGH 


LOW 


NO. 


DESIGNATION 


LEVEL 


LEVEL 


9 


Select (-) 


±1.25 volts 


-12 ±2 volts 


11 


OCP Reset (+) 


volts 


Open circuit 


13 


Transport Ready (-) 


Open circuit 


-10.0 to -12.36 volts 


22 


Go Local (-) 


to -1 volt 


-5.8 to -7 volts 


26 


Remote PB (+) 


volts 


Open circuit 


28 


Reset PB (+) 


volts 


Open circuit 


30 


Local PB (+) 


volts 


Open circuit 



TABLE 2 
LOCAL/REMOTE LOGIC, OUTPUT SIGNAL LEVELS 



PIN 
NO, 


SIGNAL 
DESIGNATION 


HIGH 

LEVEL 


LOW 

LEVEL 


15 


Ready (+) 


+4 to +6 volts 


-4 to -6. 2 volts 


16 


Unit Select (-) 


to'-l volt 


-5 to -6.2 volts 


17 


Select & Remote (-) 


to -0.5 volt 


1 . 15K +10% returned to 
-11 volts ±3 volts 


18 


Select & Remote Indicator (-f) 


to -0.5 volt 


125 ohms ±3% returned to ground 


19 


Local Indicator (+) 


to -0.5 volt 


125 ohms ±3% returned to ground 


20 


Remote Indicator (+) 


to -0.5 volt 


125 ohms ±3% returned to ground 


24 


Local (+) 


to -0.5 volt 


-5 to -6.2 volts 


32 


Local (-) 


to -0.5 volt 


-5 to -6.2 volts 


34 


OCP Enable (+) 


to -0.5 volt 


-10 to -12.36 volts 


35 


Master Reset (+) 


to -0.5 volt 


-7 to -12.36 volts 
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Figure 1 
Local/Remote Logic, Logic Diagram 
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GENERAL DESCRIPTION. 



The photoamplifier PCB assembly contains two identical circuits; one circuit is used in 
tlie BOT tab sense circuit, the second circuit is used in the EOT tab sense circuit. Each 
circuit comprises an input amplifier, a differential amplifier, and two NAND gate/drivers. 
One NAND gate/driver is used with positive -logic input, the other with negative -logic input. 

In the following circuit description, the BOT circuit is described. Operation of the 
EOT circuit is identical. Signal voltages used in the circuit description are nominal; refer 
to Tables 1 and 2 for operating voltage levels. 



THEORY OF OPERAT ION . (See Figure 1 . ) 



Input Amplifier . Transistor Ql is used in a common base configuration and operates 
class A, with the emitter voltage clamped to approximately -0.6 volt. The current through 
R2 is determined by the setting of potentiometer R20 since the common base configuration 
maintains constant voltage across Rl and R20. The current through Rl and R20 is provided 
by two parallel sources, Ql and the photovoltaic cell (BOT sensor). As the amount of light 
striking the photocell increases, the current through it increases proportionally, thus de- 
creasing the current demand on Ql and decreasing the current through R2. 

The back of the tape reflects a small amount of light, producing an off-tab or "gray" 
current. Potentiometer R20 is adjusted to provide output voltage levels from the input ampli- 
fier -that will change the state of the differential amplifier during on-tab condition, and permit 
the differential amplifier to return to the quiescent state during off-tab condition. 

The output of transistor Ql appears across collector load resistor R2 and is directly 
coupled to the base of Q2. Q2 isolates and amplifies the output of Ql. Capacitor CI filters 
noise spikes from the output of Ql. The output of Q2 is directly coupled to the base of 
transistor Q3 in the differential amplifier. 



Differential Amplifier . The differential amplifier comprises Q3 and Q4 and is designed 
to give a change in output voltage when the input increases above a fixed threshold. In the 
quiescent state, Q3 is cut off and transistor 04 is saturated. 

An on-tab positive -going input from the input amplifier places Q3 in conduction and 
biases transistor Q4 to cutoff. The output voltage from the collector of Q4 goes to -12 volts. 
While the on-tab input signal is applied, Q3 remains in conduction and Q4 is cut off. When 
an off -tab signal is applied, the circuit is restored to the quiescent state. 
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2 * TH EORY OF OPERATION , (Continued) 

The collector of Q3 is connected to the base of inverter Q8. When Q3 is cut off (off -tab), 
Q8 conducts and the BOT OUTPUT (-) output is at volts. When Q3 conducts (oh-tab), QS is 
cut off and the BOT OUTPUT (-) output is at -12 volts. The output from the collector of Qti is 
also applied to one input of the negative -logic input NAND gate/driver. 

The collector of Q4 is connected to the base of inverter Q5. When Q4 conducts (off-tab), 
Q5 is cut off. When Q4 is cut off (on -tab), Q5 conducts. The output from the collector of Q5 
is applied to one input of the positive -logic input NAND gate/driver. 



Negative -Log ic Input NAND Gate/Driver . The negative -logic input NAND gate/driver 
comprises diodes CR3, CR4, CR11, and transistor Q$. When the input to one of the diodes 
is at volts, that diode is forward biased and Q9 is cut off by a positive base voltage. The 
BOT (+) output is at -12 volts. When the inputs to all three diodes are at -12 volts (or open 
circuit), all the diodes are reverse biased and Q9 is biased on by a negative base voltage. . 
The BOT (+) output is at volts. 



Posi tive -Logi c Input NAND Gate/Driver . The positive -logic input NAND gate/driver 
comprises di<xles CR1, CR2, CRH, and transistors Q6 and Q7. When the input to one of the 
diodes is at -12 volts, that diode is forward biased and Q6 is biased on by a negative base 
voltage. Driver Q7 is cut off by the positive voltage at the collector of Q6 and the BOT (-) 
output is at volts (through CR9). When the inputs to ail three diodes are at volts (or open 
,-i.«vuit), all the diodes are reverse biased and Q6 is cut off by a positive base voltage. The 
collector of Q6 goes to -12 volts and Q7 is biased on. The BOT (-) output is at -12 volts. 



Excite r Lamp (P ins 34 an d 35). Rl is used as a dropping resistor when a 5 -volt photo- 
cell exciter lamp is used. The lamp is driven by the -6 volt supply. 



POWER REQUIREMENTS. 



VOLTAGE 


CURRENT 


+12 VDC ±3>,o 
-12 VDC ±3% 


35 ma max 
45 ma max 
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TABLE 1 
PHOTOAMPLIFIER, INPUT SIGNAL LEVELS 



PIN 
NO. 


SIGNAL 
DESIGNATION 


HIGH 
LEVEL 


LOW 

LEVEL 


9 
10 


BOT Sensor (+) 
BOT Sensor Return 


100 pa min increase over low 
level (on tab) 


to 120 pa 
(off tab) 


11 


Rewinding (-) 


to -1 volt 


-5.8 to -7 volts 


12 


Unit Select (+) 


to -1 volt 


-5 to -6.2 volts 


13 


BOT NAND Input (.-) 


to -1 volt 


-5 to -12 volts 


14 


BOT NAND Input (-) 


to -1 volt 


-5 to -12 volts 


23 


EOT NAND Input (-) 


to -1 volt 


-5 to -12 volts 


24 


EOT .NAND Input (-)■ 


to -1 volt 


-5 to -12 volts 


25 


EOT NAND Input (+)■ 


to -1 volt 


-5 to -12 volts 


26 


Unit Select (+) 


to -1 volt 


-5 to -6.2 volts 


28 
30 


EOT Sensor 

EOT Sensor Return 


100 pa increase over low level 
(on tab) 


to 120 pa 
(off tab) 
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TABLE 2 
PHOTOAMPLIFIER, OUTPUT SIGNAL LEVELS 



PIN 


SIGNAL 


HIGH 


LOW 


NO. 


DESIGNATION 


LEVEL 


LEVEL 


16 


BOT Output (-) 


to -1 volt 


3.9K ±5% to -12 volt supply 


17 


BOT (+) 


to -1 volt 


1.5K ±5% to -12 volt supply 


18 


BOT (-) 


to - 1 volt 


-12 ±2 volts* 


19 


EOT (-) 


to -1 volt 


-12 ±2 volts* 


20 


EOT (+) 


to -1 volt 


1.5K ±5% to -12 volt supply 


21 


EOT Output (-) 


to - 1 volt 


3.9K ±5% to -12 volt supply 



'-5 to -6.2 volts when used with circuits having a diode limiter 
circuit returned to -6 volts. 



PI-IB -4 



r 



BOT NAND 
INPUTS (-) 



[i 



BOT SENSOR (-) 



10 



REWINDING (-) 
UNIT SELECT (+) 



11 



12 




r> 



1 



D—i 



17 



► BOT (+) 



16 



^ BOT OUTPUT (-) 



JJi 



► BOT (-) 



EOT NAND 
INPUTS (-)' 



23 



24 



EOT SENSOR (+) 



28 



EOT NAND 25 
INPUT (+) ■— 



UNIT SELECT (+) 



26 




L> 



20 



EOT (+)■ 



21 



► EOT OUTPUT (-) 



19 



► EOT (-) 






Figure 1 
Photoamplifier, Logic Diagram 
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1. GENERAL DESCRIPTION . 

The reel servo control PCB contains four photocell amplifiers and two servo amplifiers, 
Each servo amplifier consists of two three -stage subamplifiers. The input of the first gain 
stage is a summing junction. Resistor/diode networks combine outputs of the photocell 
amplifiers with inputs from the reel tachometers and the ramp generator. These combined 
signals govern the switching of power to the reel motors. In the following circuit descrip- 
tions, only the file reel servo circuit is discussed. Operation of the fixed reel servo circuit 
is identical. 



THEORY OF OPERATION, (See Figure 1.) 



Forward. In forward operation, the RAMP OUTPUT input to pins 12 and 24 is +11.5 
±0.5 volts. This signal disables the reverse drive amplifier at the base of Q4 through R16 
and CR5. The forward loop sense from Ql sets the forward drive amplifier by causing a 
positive signal to be applied at the base of Q3 through R3 and RIO. Q3 then conducts. The 
collector of Q3 moves toward ground and the emitter of Q7 goes slightly negative (-0.3 to 
-0.5 volts), causing Q8 to become reverse biased and cut off. Current then flows through 
R29 and Output B (FILE FWD) into the gate of the forward drive SCR located on the reel 
servo power supply. The forward drive SCR is maintained in the conducting state by the 
forward drive amplifier. The SCR will conduct until the negative output from the reel 
tachometer through Rll, R13, and R30 balances the input from forward loop sense amplifier 
Ql. This input appears at the base of Q3 which is the forward drive summing junction. Rll 
is adjusted so that tachometer input to the summing junction corresponds to the required 
tape speed between the reel and the vacuum chamber. 



Stop. If the capstan stops when the reel is going in the forward direction, the ramp 
input is zero and the reel tachometer input is negative. The reverse drive amplifier is in- 
hibited through R3, R17, and CR5 if the tape loop is outside the forward loop sense . When 
the reel carries the tape loop back over the forward loop sense, the reverse drive amplifier 
is no longer inhibited. It is then activated by the negative tachometer input through Rll, R21, 
and R30 until the reel stops and the tachometer output goes to zero. 



Turnaround . If the capstan is programmed for reverse while the reel is going forward, 
the ramp input through R16 goes negative and cancels the inhibition on the reverse drive 
amplifier through R3, R17, and CR5. The tachometer output being negative activates the 
reverse drive amplifier dirough Rll, R21, and R30 until the tachometer output drops to zero. 
Thereafter, the reel servo operation is the same as for reverse. Output B at pin 16 is 24 to 
28 ma into the forward SCR gate. 
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2. THEORY OF OPERATION . (Continued) 



Reverse . Reverse operation is similar to forward operation except that the RAMP 
OUTPUT input is -11.5 ±0.5 volts. The RAMP OUTPUT input inhibits the forward drive 
amplifier through R7, R8, and CR3. The reverse loop sense from Q2 applies a negative 
signal to the base of Q4 through R6, R18, and R20, activating the reverse drive amplifier. 
Q2 (turned off during standby) is turned on by the reverse loop sense. This same signal 
through R8, R9, and CR3 inhibits the forward drive amplifier. The tachometer input to the 
base of Q4 through Rll, R21, and R30 is positive and cancels the negative loop sense input 
from Q4 at the required reel to vacuum chamber tape speed. Q4 is* conducting during standby. 
The negative input to Q4 turns Q4 off. Positive current through R25 now flows into the base 
of Q5, causing the Q5 collector to move towards ground sufficiently to back bias Q6, thus 
turning Q 6 off and the reverse drive SCR on. 



Rewind . During rewind operation, the REWIND RAMP input is connected in parallel 
with the RAMP OUTPUT input. This same signal, at the REWIND RAMP Input,- activates the 
reverse drive amplifier -through R19 and is summed with the positive tachometer output at 
the base of Q4. The reel speeds up until the tachometer output through Rll, R21, and R30 
balances the REWIND RAMP input. This corresponds to a speed less than the speed of the 
tape over the capstan and the tape loop moves toward the reverse loop sense. When the tape 
is outside the reverse loop sense, the loop sense input from Q2 through R6 and R18 is added 
to the REWIND RAMP input. The reel runs faster than the tape speed on the capstan, and the 
loop of tape moves back toward the loop sense. In this manner, the loop is maintained near 
the reverse loop sense at any capstan speed from zero to full rewind speed. When the tape 
stops from rewind, the forward drive amplifier is activated and the reel is slowed to zero 
speed. This is accomplished by the positive tachometer input at Q3 through R 13 exceeding 
the sum of the rewind input via R12 and the inhibition via R7. The ramp decreases toward 
zero and Q3 goes into conduction. Operation is. then the same as forward. 



Phase Advance . The phase advance inputs via pins 18 and 34 increase the stability 
margins of the reel servos and prevent excessive speed oscillations. 



POWER REQUIREMENTS. 



VOLTAGE 


CURRENT 


+12 VDC ±3% 
-12 VDC ±3%. 


160 ma max 
10 ma max 
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1. GENERAL DESCRIPTION , 

The rewind logic PCB assembly provides the logic necessary to perform the rewind 
function. Several unit select logic circuits are also located on the assembly. Signal levels 
used in the following circuit descriptions are nominal. Refer to Tables 1 and 2 for operating 
signal levels. 



2. THEORY OF OPERATION . (See Figure 1.) 

REWIND (-) Output (Pin 28) . The REWIND (-) output can be affected by the MASTER 
RESET input, the'BOT input, or mechanization of one of the following logic equations. 

(a) REWIND (-) = (REWIND PB) (Rewinding FF not set) 

(b) REWIND (-) - (REWIND COMMAND) (SELECT & REMOTE) (Rewinding FF not set) 

(c) REWIND (.-)■=. (REWIND & LOCKOUT) (SELECT & REMOTE) (Rewinding FF not set) 

When the MASTER RESET input momentarily goes to zero volts, OR gate diode CR3 is 
forward biased and the voltage at the base of Q2 swings positive, which causes Q2 to be cut 
off. The negative -going voltage at the collector of Q2 is coupled through R4 to the base of 
Ql, causing Ql to saturate. The rewind flip-flop, consisting of Ql and Q2, is then in the 
reset state. The REWIND (-) output is at zero volts. 

When the BOT input goes to zero volts, OR gate diode CR 4 is forward biased and the 
voltage at the base of Q2 swings positive, which resets the rewind flip-flop. The REWIND '(■-) 
output is at zero volts. 

For mechanization of logic equation (a), the rewinding flip-flop must be in the reset 
state and the REWIND PB input must goto zero volts from an open circuit condition. When 
the rewinding flip-flop is in the reset state, the collector of Q5 is at -6 volts. R17 and C3 
comprise an AND gate which is enabled by the -6 volts at the collector of Q5. The REWIND 
PB input voltage transition to zero volts is coupled through C3 as a positive pulse. The 
positive pulse is coupled through R4 to the base of Ql, causing Ql to be cut off. The negative - 
going voltage at the collector of Ql is coupled through R2 to the base of Q2, causing Q2 to 
saturate. The rewind flip-flop is then in the set state. The REWIND (-) output is at -6 volts. 

For mechanization of logic equation (b), the rewinding flip-flop must be in the reset 
state, the SELECT & REMOTE (-) input must be at -12 volts, and the REWIND COMMAND (-) 
input must make a transition from volts to -12 volts. When the rewinding flip-flop is in the 
reset state, the collector of Q5 is at -6 volts; this negative voltage is applied to die anode of 
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2 - THEORY OF OPERATION, (Continued) 

AND gate diode CR12. The output from the OR gate, consisting of diodes CR16 and CR17, is 
enabled by the negative voltage at CR12. The SELECT & REMOTE (-) input at -12 volts is 
applied to AND gate diode CR14; the negative voltage enables the output from AND gate tran- 
sistor Q9. When the REWIND COMMAND (-) input goes to -12 volts, Q8 and Q9 are cut off. 
The negative voltage level at the collector of Q9 is coupled through OR gate diode CR16 and 
causes Q3 to be saturated. The positive -going voltage at the collector of Q3 is coupled (as 
a positive pulse) through CR4 and CR6 to the base of Ql; the positive pulse sets the rewind 
flip-flop. The REWIND (-) output is at -6 volts. 

For mechanization of logic equation (c), the rewinding flip-flop must be in the reset 
state, the SELECT & REMOTE (-) input must be at -12 volts, and the REWIND & LOCKOUT (-) 
input must make a transition from volts to -12 volts. When the rewinding flip-flop is in the 
reset state, the collector of Q5 is at -6 volts; this negative voltage is applied to the anode of 
AND gate diode CR12. The output from the OR gate consisting of diodes CR.16 and CR17 is 
enabled by the negative voltage at CR12. The SELECT & REMOTE (-) input at -12 volts is 
applied to AND gate diode CR15; the negative voltage enables the output from the other AND 
diode, CR25. When the REWIND & LOCKOUT (-) input goes to -12 volts, Q15 and Q16 are 
cut off. The negative voltage level at the collector of Q16 is coupled through AND gate diode 
CR25 and OR gate diode CR 17 and causes Q3 to be saturated. The positive -going voltage at 
the collector of Q3 is coupled (as a positive pulse) through CR4 and CR6 to the base of Ql; 
the positive pulse sets the rewind flip-flop. The REWIND (-) output is at -6 volts. 



REWIND (+> Output (Pin 26 ). The REWIND (+) output is the complement signal of 
REWIND (-). Output voltages and their derivations are the same. 

REWINDING (-) Output (Pin 32) . The REWINDING (-) output can be affected by the 
MASTER RESET input, the rewind flip-flop in the set state, the BOT input, or mechanization 
of the following logic equation. 



REWINDING (-) = [FORWARD (+)] [TIME DELAY (+)] 

The rewinding flip-flop cannot be reset while the rewind flip-flop is set. 

When the MASTER RESET input momentarily goes to zero volts, CR8 is forward biased 
and the voltage at the base of Q5 swings positive, which causes Q5 to be cut off. The negative- 
going voltage at the collector of Q5 is coupled through R13 to the base of Q4, causing Q4 to 
saturate. The rewinding flip-flop, consisting of Q4 and Q5, is then in the *re set state. (The 
MASTER RESET input also resets the rewind flip-flop.) The REWINDING (-) output is at 
zero volts. 
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2. THEORY OF OPERATION , (Continued) 

When the rewind flip-flop is in the set state, the collector -of Ql is at -6 volts; the 
negative voltage level is coupled through R12 to the base of Q5, causing Q5 to be saturated. 
The positive -going voltage at the collector of Q5 is coupled through R 13 to the base of Q4, 
causing Q4 to be cut off. The rewinding flip-flop is then held in the set state. The 
REWINDING (-) output is at -6 volts. 

When the BOT input makes a transition from -6 volts to volts, the positive -going 
voltage is coupled (as a positive pulse), through' C8> the input of a single -shot multivibrator 
consisting of Q6 and Q7. In the quiescent condition, Q7 is saturated and Q6 is cut off. The 
positive pulse from C8 is coupled through C9 to the base of Q7, causing Q7 to be cut off. 
When Q7 is cut off, the voltage at the base of Q6 goes positive, which causes Q6 to saturate. 
Timing capacitor C9 starts charging through R21 and Q6; current flow through R21 holes Q7 
cut off. Approximately 500 milliseconds after the positive pulse input, the charge on timing 
capacitor C9 reaches a level where current flow through R21 is insufficient to hold Q7 cut 
off. Q7 is biased on and Q6 is cut off. The positive -going voltage at the collector of Q7 is 
coupled through CIO (as a positive pulse) and OR gate diode CR11 to the base of Q5; the 
positive pulse resets the rewinding flip-flop. (The BOT input reset the rewind flip-flop when 
the time -delay sequence was initiated.) The REWINDING (-) output is at zero volts. Timing 
capacitor C9 discharges when the single -shot stage is in the quiescent condition. 

For mechanization of the logic equation, the FORWARD (+) input must be at volts 
and the TIME DELAY (+) input must make a transition from -6 volts to volts. The 
FORWARD (+) input at zero volts enables the differentiator AND gate consisting of R18 
and C7. When the TIME DELAY (-H) input makes a transition from -6 volts to volts, the 
positive-going voltage is coupled (as a positive pulse) through C7 and OR gate diode CR13 
to the base of Q5; the positive pulse resets the rewinding flip-flop (providing that the rewind 
flip-flop has been reset). The REWINDING (-) output is at zero volts. 



REWINDING (+) Output (Pin 30) . The REWINDING (+) output is the complement signal 
of REWINDING (-). Output voltages and their derivations are the same. 



GO LOCAL (~) Output (Pin 9) . The GO LOCAL (-) output is controlled by the REWIND & 
LOCKOUT (-) input. When die REWIND & LOCKOUT (-) input goes to -12 volts, Q15 and Q16 
are cut off. CR26 is reverse biased and the GO LOCAL (-) output is at -12 volts (through 
3.6K resistor R51). When the. REWIND & LOCKOUT (-) input is at volts, Q16 is saturated 
and CR26 is forward biased; the GO LOCAL (-) output is at zero volts. 
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2. THEORY OF OPERATION . (Continued) 

UNIT SELECT (+) Output (Pin 17) . The UNIT SELECT (+) output is controlled by the 
SELECT & REMOTE (-) input. When the SELECT & REMOTE input is at. -12 volts, Q10 is 
biased to saturation. The UNIT SELECT (+) output is at zero volts (the collector voltage of 
Q10). When the SELECT & REMOTE (-) input is at volts, Q10 is cut off and the UNIT 
SELECT (+) output is -12 volts (through R34). 



REWINDING STATUS (-) Output (Pin 34) . The REWINDING STATUS (-) output is 
affected by mechanization of the following logic equation. 

REWINDING STATUS (-) = (SELECT & REMOTE) (Rewinding FF set) 

For mechanization of the logic equation, the SELECT & REMOTE (-) input must be at 
-12 volts and the rewinding flip-flop must be in the set state. The SELECT & REMOTE (-) 
input at -12 volts causes Q10 to be saturated and volts to be applied to AND gate diode 
CR19. When the rewinding flip-flop is in the set state, zero volts is applied to AND gate 
diode CR18. With volts applied to both AND gate diodes, Qll is cut off and line driver 
Q12 is biased to saturation. The REWINDING STATUS (-) output is -12 volts (through 125 
ohm resistor R38). 

When the input to either AND gate diode is negative, Qll is biased to saturation and 
Q12 is cut off . The REWINDING STATUS (-) output is zero volts (through CR20). 



HI/LOW DENSITY STATUS (-/+) Output (Pin 19 ). The HI/LO DENSITY STATUS output 
is affected by the SELECT & REMOTE (-) input and the HI/LO DENSITY input. 

When the SELECT & REMOTE (-) input is at -12 volts, Q10 is biased to saturation and 
volts is applied to AND gate diode CR27. When the HI/LO DENSITY input is at -12 volts, 
AND gate transistor Q17 is cut off. With the AND gate transistor cut off and volts applied 
to the AND gate diode, Q18 is cut off and line driver Q19 is biased to saturation. The HI/LO 
DENSITY STATUS output is -12 volts (through 125 ohm resistor R56). 

When either the SELECT & REMOTE (-) input or the HI/LO DENSITY input is at volts, 
Q18 is biased to saturation and Q19 is cut off. The HI/LO DENSITY STATUS output is zero 
volts (through CR28). 
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THEORY OF OPERATION. (Continued) 



READY (-) Output (Pin 20) . The READY (-) output is controlled by a' three input AND 
gate, consisting of diodes CR21, CR22, and CR23. When the inputs to the three AND gate 
diodes are all at volts, Q13 is cut off and line driver Q14 is biased to saturation. The 
READY (-) output is -12 volts (through 125 ohm resistor R43). 

When the input to any of the three AND gate diodes is at -6 volts (or more negative), 
Q13 is biased to saturation and Q14 is cut off. The READY (-) output is volts (through 
CR24). 

The input to CR21 is from the collector of Q10, which is at volts when the UNIT 
SELECT (-) input is at -12 volts. The input to CR22 Is the READY (+) input. The input to 
CR23 is the READY INHIBIT (-) input. 



3. POWER REQUIREMENTS. 



VOLTAGE 


CURRENT 


+12 VDC ±3% 
-12 VDC ±3% 
- 6 VDC ±4%. 


8 ma max 
81 ma max 
18 ma max 
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TABLE 1 
REWIND LOGIC, INPUT SIGNAL LEVELS 



PIN 


SIGNAL 


HIGH 


LOW 


NO. 


DESIGNATION 


LEVEL 


LEVEL 


11 


REWIND AND LOCKOUT (-) 


±1.25 volts 


-12 ±2 volts 


12 


REWIND COMMAND (-) 


" ±1.25 volts 


-12 ±2 volts 


14 


REWIND PB (+) 


volts 


Open circuit 


15 


READY INHIBIT (-) 


to -1 volt 


-5.9 to -12 volts 


16 


SELECT & REMOTE (-) 


to -1 volt 


-10 to -12.36 volts 


18 


HI/LO DENSITY (-/+) 


volts 


-12 volts 


21 


BOT (+) 


to -1 volt 


-5.9 to -6.6 volts 


22 


TIME DELAY (+) 


to -1 volt 


-5.9 to -6.6 volts 


24 


FWD (+) 


G to -1 volt 


-5.9 to -6.6 volts 


33 


READY (+) 


+4 to +6.2 volts 


-4 to -6.2 volts 


35 


MASTER RESET (+) 


to -1 volt 


-7 to -12.36 volts 



TABLE 2 
REWIND LOGIC, OUTPUT SIGNAL LEVELS 



PIN 


SIGNAL 


HIGH 


LOW 


NO. 


DESIGNATION 


LEVEL 


LEVEL 


9 


GO LOCAL (-) 


to -1 volt 


-5.8 to -7 volts* 


17 


UNIT SELECT (+) 


to -1 volt 


-5 to -6.2 volts 


19 


HI/LO DENSITY STATUS (-/+) 


to -1 volt 


-10 to -12.36 volts 


20 


READY (-) 


to -1 volt 


-10 to -12.36 volts 


26 


REWIND (+) 


to -1 volt 


-5.8 to -7 volts 


28 


REWIND (-) 


to -1 volt 


-5.8 to -7 volts 


30 


REWINDING (+) 


to -1 volt 


-5.8 to -7 volts 


32 


REWINDING (-) 


to -1 volt 


-5.8 to -7 volts 


34 


REWINDING STATUS (-) 


to -1 volt 


-10 to -12.36 volts 



* Established by current flow through external circuits normally used. 
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FRAME SUPPORT (PART I) TO RIGHT MOUNTING SURFACE. DO NOT 
TIGHTEN OOVH FRAME SUPPORT (PART •). 
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TWO STANDARD LINE VOLTAGES (l 15 VAC £ 220 VAC ) 
VARIATIONS AROUND THESE VOLTAGES MAY BE USED 
IF CONNECTIONS ARE MADE AS INDICATED. 


PART 
A 


P*RT 
C 


PART 
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INPUT POWER 


JUMPERS 0NT53 


JUMPER ONTS< 


CBI 


Fl 


F5 


3119637-01 


IIS VAC 


AS PER V/ie-E usr 
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ALL NINE C^OASW VERS\0NS OC 3U9&38 WAVE \DENTICAL PARTS. 
ONLY VARIATION IS JUMPER CONNECTIONS ON TS^. 

FOR. INPUT VOLTAGES OTHER THAN U5VAC 

SEE TABLES I ^ 2- , SHEET 1. 

MARK NAME INFORMATION PER M|L-STD-l?.0. 



PART NO. TO BE AS SHOWN IN VERSION TABLE". 

COMPONENT DESIGNATIONS ARE FOR REFERENCE ONLY. 

FOR WIRE LIST SEE B/M 311964-1, I SS. B FOR. 1 15 VAC 

INPUT. 

FOR SCHEMATIC SEE 311964-0,155. B. 

FOR TECHNICAL REQUIREMENT SPEC. SEE 3111580, 1 SS. 

FOR ASSY SPEC. SEE 31 1 1579, I SS. 

ASSEMBLE PER PRODUCTION PRACTICES MANUAL. 



DO NOT SCAU DKAWINO 



jHua omMwm tricinto 
WMtiOIONS AM IN INCHU 
MCWAU TCKtXANCU AMO l« 

— JO«i — * — 

Ml SHA»tDGtSAfMtOX. OlO.ClOtf 




W^- 



\MJu 



*&:. 



pri&i [) y^T 



%Tg^ 



X BOX MS, 



I/O CAPSTAN ASSY 



:6U ted. ti&. 

09150 



3U9639 



3/79635-0/ 



7 PLACES - 



CLIP-ON NUT- 
REF. 




- 5 PLACES 



MiniMiNCIi 



Hi 



RCftftCNCf j 20Ht 



IIST Of MATERIAL 



] ITEM 



j^c^.SJ^r^.^toi^^-^ i i»,p, :v l! Q/:AMPEX COMPUTER PRODUCTS COMPANY 

&h» i£"'u.' Sim'. "cJI^'m"^^^."".." i' ■ ■ - " -f i y ' .1 »»W JIFFCKSO* »IV0. CUIVER Cmr, OAUfOBNlA 

JU\S_ 1 igf>j V "Tifil ; " 

^"i^""Z4ZZ '/° CAPSTAN ASSY 

DfTSMNJR. 7i / — ■ \lAtLl CODf INOfNr. NO SIZf DM. NO. „ ISSUl 

- W ^^- i/4/r-rf . 3I/963B A 



*SAs/rer/ 3 cv~3 







KTwms 






issue 




otsaufPw 


numNw) e«t 


«*«**. 




Cf. t 


suft. r J 


! 















RCF 



501-003 Y * PLACES 



2. PLACES -i 50*- 003 
*9Z-G0S 




*"«"VoVb. 




FAN IMSTALLAtiON 
V1E.W 81 " \m 




' : zi&&rp r z r\MPDtl AMPEX computer p roducts company rs/ 

SS?t.*S"SUiU?i , i r "J ' ' *»» JWKWOH BIVO. CULVER CITY, CMJFORNIft I L 



POWER SUPPLY ASSY 



3MI546 



tf 




EON 50S6 



£CM 5933 



ECN 7Q99 



I CN /I8.3 



:ZC£Z 



y,A* 



Ui\ 







TAvBLE I 










IMPUT 
POW5.£ 


CONNECT 


jUMPte 


FUSE 




PlOl\ 
TO 


KlOl-12 
TO 


FEOM 


TO 


PROM 


TO 


••i ow 
Blow 


toov 


TIOI& 


T101C 


TIOIB 


TIOIF 


TIOIC 


TIOIG. 


*>a 


HCV 


TIOl A 


T101C 


TIOlA 


T\0»E 


TIOIC 


TlOIG? 


e>A 


125V 


TlOiA 


TIOID 


TlOlA 


TlOtE 


TIOID 


TiOlH 


sa 


200 V 


T\Oi& 


TlOlG? 


TiO\C 


T\OlF 






2A 






210V 


TIOl A 


TIOI& 


TlOlC 


T\OlF 














2.15 V 


Tl0\6 


T\0\& 


TtOlD 


TlOlF 














220V 


TLOIA, 


TiOlG 


TIO'.C 


T\OtE 














225V 


7tO\A 


T!0\& 


TIOID 


TIOIP 














23CV 


TlOIE> 


TtOlH 


TtOiD 


TlQIP 













2&5V 


TiOtA 


T\OI& 


TIOID'- 


TlOlE 













240 V 


TiCi A 


TlOlH 


TIOID 


TIOIP 








' 






2SOV 


TIOl A 


■TlOl H 


TtoiD 


TtOlE 








2A 



VALUE CHART 


REFERENCE 

D£%I&NW10M 


VALUE 


CIOI 
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8. Clt2,CU*>,4 C1I4-T0 66. 2.2 KAFD 
25V *20%. 
[7] e>EE VALUE CHART. 

[£] TO BE MOUNTED ON heatsimk. 

5. ALL DIODES TO E>E 32&5028-KX 

4. ALL TCAN^\STOR^ TO BE. 2>2l209l-!0. 

^ ALL ceSiSTOG VALUES ACE JM 
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2. ALL CAPACITOR VM-U&e AEE \N 
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CASES. 

ALL FOUR(4> DASH VERSIONS OP SU7240 WAVE 
IDENTICAL PARTS CNIX VARIATION lSOU>AP- 

ftft 4 connections on T\o\ terminals. 

ALL NINE (^ DASH VERSIONS OF %\ \1 245 
HAVE IDENTICAL PARTS. ONLY VARIATION 
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4. FOR POWER SUPPLY 5PECIF\C\TI0n 
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5. FOR WIRE- LAST 5E&SU7 24t>.vsilR»KJG 
iSPOeilSVAC INPUT. ISSUES 

2. FOR SCHEMATIC SEE 31*7242.. ISSUE C 

I. ASSEMBLE PER PRODUCTION . 

PRACTICES MANUAL. 







AMPEX 



R.O.BOX Mra, 



city.cau*. 



LOGIC POWER 
SUPPLY A^SY 



CO« IWNT. NO. 

09150 



5117241 



{^'tOFS 



MICH HASH Eg. 




LOOS k/ASUefL 
FLAT ivASMe/z. 



WASH££ 
I7Z-Q4-S 




v?/0727S-/0 



MICA WASH£R 
3IU7C9-JO H 




LOCK WASWER 
SOLDER LUC 



KJYLOkl SHOULDER. 
WASHER. 



secTiou 

ROTATEG 90 4 CCW 

ASSEMBLY OF MTG 
HARDWARE 



DETAtL 
ASSY OF MTCZ HARDWARE. 
TYPICAL. 2 PLACES. 
CdlOt & CL/04- /?£F) 



3/0&£S6>Z-/0 



-3l09 8(i»9-30 



3ia^&S9-ZQ 



SIO^^HaS-lQ 



DETAIL \? 

ASSEMBLE OF MTG 
HARDWARE. 



r Al\ -072 I ^ 
5OZ-Q03 | 4 PLACES 



Af/CA WASHER 
087-0i>t7-^< 



C 5FP bHEET \ 



DAT* C*A/TV*AN 0*« j AmOVAl 



— 0/-f -3/* 



J^uce* -£:"'-£? " 




<c00-\9Co,VR _J WLW - tn5 
>— 47 1 -0Gj9 CE^Ia PL /VCCS 



-5106490-10 
-&1098&4--I0 



-$|09&6b-»0 



-RH0 

-4TI-CWI 
502-002. FlfcEQD 
49Z-006J 



SEE. SHtCT 2 



PLAN VIEW 

tai/ER, CUT AWAY FOR CI. A R IT Y 



aiQ^&ti-to 



muii 0T«t»wisi trtci'itp 

DIMENSIONS AM IN INCWS 
PtCIMAiS TOUHANCtS ^.(j 

xx± Mt± *— i — 

MEA* All SHARP EDGES APMIOX. 010 00 



DO NOT SCALE DRAWING 




orrsMtff.^ 



W.O. BOX 3«a, CULVM CITV, CAUft 



LOGIC POWER 
SUPPLY ASSY 



D 09150 



3117241 



.Wora 1 



DAT* MAmMAH DATt | 



C 5ES- 'bHEET \ 



5IQ986I-IO 

RCF 



Z PLACES H 50Z-D03 




-4-71-090 "|. 
502-005 (- 4- PLACES 



FAN INSTALLATION 
VIE.W 1 £ "IE 



- 31 1 24 78- /O 



(J) r41h 



-47/-06Z -j (F) 

S0Z-00Z L 8 PLACE* 

SQI-I8C.- 

2\034BS'\0 
REF 



310848* -»0 
REF 




, L D 




-fr^ 



£= 



zx 



3IO3S69-I0 
IPE.F 



3I09863HO 
R£F 



ArVIPEX SSS35T«S 



LOGIC POWER 
SUPPLY /yb^Y 



09150 



51)7241- 



P^SQF3 



SEE SHEET 1 



■ 070-301 




( C ) (471-069 

Z PLACE'S -4 "501- 166 

502-008 

\mz - 003 



471-067"! CE) 
502-003J-4 REQD 



31 1162 7 



A-a\ 



KIEI-I-KIiNCIS 




■7.TVA [Ampex] a 
jwa t . — 1 * 



BtW. CM.VER CITY. CAUF0H*IA L 



POWER PACK ASSY, 
TRANSPORT 

D 3HI627 




FLAT WASHER 



SCALE Ml 
ROTATED 180° 




NUT 

SOLDER LUG 
~N\\€A WASHER 

MICA WASHER . 
NYLON WASHER 




NYLON WASHER 



MICAWASHERr 



MICA WASHER 1 ^- 
FLAT WASHER 
LOCK WASHER 



SECTION^ J*-J 

SCALE 2:1 

ROTATED 30° CW 

(MTG KIT OI4-3I2) 

3 PLACES 



SECTION 



H-H 



SCALE 2:1 
ROTATED \80° 
■(W\TG-KIT INCLUDED) 
14 PLACES 



K 102 -PIN LOCATION 




600-EH A/R 



fA*T NO. 


KETnZNCC WESICNAflOH 


J2OU25-10 


CK1J1, CH102, CHOJ. C*10,. CHIOS. 

c*i06. c*io;, ci'.08, c*:o». ckmo. 
cti:i. cm 12, c»iii, ciik 


J2120IO-1O 


Q102, 010J. C10S 


0U-6J6 


V* 101. VRI02 


020-401 


R1J2 


Oil-^it, 


C109 


051-1.6 H 


C108 


CK.l-04* 


HI 12 


0^1-)75 


«110 


0*l-*U 


mot 


Oul-7il 


ma 


CUM-214 


*io-. mis 


0-.7-2&I 


Rill 


CX.1-62S 


1106 


047- & IS 


■ 117 



SUI627 



KI&FliRliNOli 



3 HOT SCALE ORAWING 




iff 



Amfex] 



AMPEX COMPUTER PRODUCTS COMPANY Q/ 



I? itmiKOM K.VO. 



It CITY. CAlIf ORNIA L 



POWER PACK ASSEMBLY , 
TRANSPORT 
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gg SMM AS ££0£//££0 AWC TXACAfMAS 4 £X€SAi£lA/, 

+ . papt no. ro ae ajs ^asovs/v •/>• b/a*. 

3. FOP SCHEMATIC SEE J/OS333. 

fj^ PEEL MOTOP AS3Y'3(J/oa3S3-/0)ro &£ ■SHIMMED WlTHJKXSeiS-IO, 

jxx?2/j-/o,jioo*/s-/o op jtouie-io as pequiped ro ACHIEVE 

i.OOa PAPA/.LEL/SM BETWEEN SURFACE OP TOPNTABL£ AA/O 
AOJACEMT BOSSES OH 5 /HCH RADIUS -FPONT S/0£. 

I. ASSEMBLE PEP MANUFACTURING PPACTICE MANUAL. 
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TYPICAl DiO^I APPLICATION 
SCA.LE Z(\ 
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removsd roe ct-AfPtrr 
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aO fi'L^CE.S ONLY' 
ALL .OTHERS ROTATED. 90~ 
■SCAi £ 4// 



PAtJT WO. 


^ep; oes 


32C3CZ3-IO 


cei mvucRc. 


G33 -03'9 


C£> 


031-oU, 


CCC7 


OH-7-OA-Z 


C8 


031 - 25o: 


ci.za,* 


C*M --4fO 


RfO 
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EU 


GXH-4B4- 


K7 


O43_:©03 _ 
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K3. 4 


04-7- 374 
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04 H 434 
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(g Jl THl?U JS PlWS I TDTSI-fc 
Jl • J8 * 3 TO T5I-IO 

■ ji * J<s *■ 4 to rsi-a 

Jl THJ2U TB P1KJS 5 TO TSI-7 
5. /ox^r no. to ee 3/oezza -/o. 
4. ro& W/#e list see 3IO&&SO . 

3 roR SCHEMATIC i>£E 3tOei.37. 

2. 5CHEMAT IC R£F OSS 16. ARt ro# l?EFe*£Klcr O-'JLY. 
I. A SSCMRlC P£R A1AA/C*' / <lcTv&//V4r /"fA^T/CC /«*i\'vA 
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TERMINAL LUd 
LOCK WASHER 



INSULATOR 



MICA WAJMJTA 
FLAT WASHK* 
TE&MlNAk LU0 
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PART HO. 


REFERENCE DESIGNATIONS 


3201323-10 


C*6.7,«.»,)2,r3 


320132 5-10 


CHI. 2, i. 4, 5,10.11,1*. 15 


3201326-10 


SCR1 ,2,3.4 






020-210 


KS 


<53*-l47 


CI 


041-100 


Rl 


0*1-245 


R2, 3,4,5 


128-107 


az 
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AU Tl LEADS TO PASS THROUGH CROMMET. 



PIGTAIL T* CONSIST Of WIRES, tTCH NO. 45 I CO, 



7. PANT M. TO IE AS r#OWN ON B/M, 

fTi COAT BOTH SIDES Of MICA WASHER WITH MM CORN IRC 
h -" SILCON CREASE #S, AMPEX PABT NO. (087-321) 

B. FOR WIRE LIST SEE B/*f. 

4. FOR SCHEMATIC SEE 3IOB352. 

9. COSVHCM DESIGNATIONS ARE FOR REFERENCE ONLY. 

£51 LEAD WIRES OT CM.9,12 ARC TO BE USED AS 

b - J JUMPER WIMS BETWEEN TERMINALS * COMPOMNT f 

LEAS WIRES OT Rl,2,3,4. U UK TO BE USED AS 
JUMPER WIRE BETWEEN TERMINALS I COMPONENT. 

I. ASSEMBLE PER PRODUCT tOM PRACTICE MANUAL. . 
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PART A 




PART C 


PART D 


PART E 


31I8222-OI 
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3263024-10 


3263024-10 


04 f -3/7 


3II822G-01 


NOT USED 




NOT USED 


NOT USED 


041-256 


3/I9S02-0/ 


NOT USED 
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3263024/0 


041 -256 



£/?A/ /06 -fF 
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16 PLACES 
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PART -NO. 


REFERENCE DESIGNATION 


PART NO. 


REFERENCE DESIGNATION 






3201 100- 10 


Ql, 02, 03,04,05, Q9,QiO, 
Oil, 012, QI3, 014,016, Old, 019 


041-411 


RI9 






041-436 


R33,R3G,R4! J R54 






3212053 -IO 


Q6,Q7 


041-482 


R27, R46 






3212098-/0 


Q8, Ql5, Qll 


041-463 


R3,R5,R7,RI4,RI5 






3263024-IO 


CRI THRU CR5, CR7 Tt(XUC*K>SRl2, 
CRI4 THRU CR18, CR20THRU 'CRZ6.CR28 


041- 5Q7 

0~4/-4l4-~ 
~ 04 V- 520" " H 


R28, R41 
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3163026-10 


CRC, CRn, CR'3 


R23,R25,R44- 
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C8 


041-549 


R52 
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C4,C/5 


041-550 


R37.R40,R42,R55 






037-028 


C9 


041-50,0 


R20, R22 






034-5/9 


C7.CI0 


041-569 


R39 






034-52? 


CI, , C5, ce 


041-57 1 


R30, RSO, RSI 






037-990 


C12, C/3, C/4 


041-564 


R2, ,RII, RI2,R13, R3I 
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Rd, RIO 


04-1-007 


L ft 8 
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R26, R32, R35, R4S, R53 


G4I-OI4 
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R29, R48, R4S,R2f 
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R38, R4 3, R5b 
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R9 ,R/8,R24 
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04/-3/7 
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TYPICAL TRANSISTOR INSTALLATION 




m-Fi-mENds 



£1] INSTALL PARTS A, C, 0, € PER TABLE 1 . 
[FT] MARK part no. and nameplate information 

^ PER MIL STD 130. 

10. PART NO. TO BE AS SHOWN ON TABLE I 

9. SEAL PRINTED CIRCUIT SIDE' ONLY WITH 
HUMISFAL TYPE 1B15 COLUMBIA TECH CORP. 
OR EQUIV. 

— -ft: M ARK 1*01 ~ftfcfcNQ'Vr-^-l"2^-i'HQM— CHARACTERS, .. 
rCOLOft WH47C. PTR MH.-STD-I30 -DO WOT: 
-iMHitSSlON STAMP. --_ 

-^.IKiMPOTS-NOT TO 8£ SUBMERGED IN WATERS 
6. COMPONENT DESIGNATIONS ARE. FOR REF. ONLY. 
5. PLUS SIGN ON CAPACITOR INDICATES POSITIVE. 
4 HEAVY LINE ON DIODES INDICATES CATHODE. 
3. ASSEMBLE PER PRODUCTION PRACTICES MANUAL. 
2. FOR ASSEMBLE SPECIFICATION SEE 31 182 2 5. 
1. FOR SCHEMATIC SEE 3/182 24-. IS^UC F 
NOTES: 
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BJM REFERENCE TABLE 


ASSY 
$P£C 


AS5EM3LY 


PART A 


PART 3 


PARTC 


PART O 


PARTE \PAKTr 


3 10709 2-/0 


044-365 


047-8.60 


042 691 


310 71/ $-40 


(.4/ 4/0 


mi-spo 


3J07094 


31 12 167-/0 


044-365 


042-430 


042-304 


j 1)7/29-40 


041-4/0 


hot useo 


3l 12I7S-IO 


044-/97 


04.2 -654 


042891 


3UI39/-/5 


OUMPEP 


037-29O 


■3IU996-/Q 


044-365 


042-430 


4 2-620 


3/07/29-40 


04 1-4 tO 


037S30 


3H2I&8-IO 


04-4 -365 


043-181 


04? 820 
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04 1- 4 10 


037-SSO 


3H2 367-IO 


044-365 


048-765 


Oi2-883 


3/07/29-40 
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037-550 


3//3/SS 
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3107/29 40 
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037-390 
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3/ 13/32- tO 


044 36 5 


041-880 


04 2-89/ 


3 10 71 19 -40 
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037-53O 


3U34at-OI 


Q44--/S7 


042-883 


O 42-363 


3/07/23-40 


041-410 


037-95O 
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PART HO. 


REFERENCE DESIGNATIONS 


3201 104- tO 


'Q3,IQ4 ( )Q5, !Q7, 2Q3,2Q4,2Q5,2Q7 


f lUZQM-lH__ 


!Qt.,IQ2,lQ6,IQ8 1 2QI,2Q2 l 2Q6;2Q8 


3263025-10 


ICRI , 1 CR2 , ! CR4 , 1 CR&.2CR1 ,2CR2,2CR4,2CR6 


034-,678 


1C1,~2CI,IC2,2C2 


03 7-i?74 


C3.4 


*»A*T P 


CI, 2 


041-379 


IR26,2R26,1R29,2R29 


041-394 


1RIS,2R1S,1R23,2P.23 


041-406 


»!.» 


041-408 


1R2.IR4, R3,4 


041-409 


2R2.2R4 


PARTE 


iRl,2RI.IR5,2RS 
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R5,6 


C4|-41 3 


IR25,2325,1R27,2R27 
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1R28.2R29 
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1R30.2R30 f 


041-430 


1R3.2R3, IRS.2R6 
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IR14.2R14 
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1R22.2R22 


04*-*7\j 


1R24.2R24 


042-491 


IR9.2R9 1RI7.2R1- 
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PART A 


1RII.2RU j 


PART B 


!RI2,2R!2,1R19,2RI9 


048-182 


IR20,2R20 


048-183 


lR7,2R7,IRI6,2RI6 
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1R!3.2K^.!R2I,ZR2' 


,326304j-l6 


iCRf.^CRT.VCRS^CRS" 


J^olJ^i-lO 


C/tf, C/?2 



\3flj. 



/G9 
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rso-osz 



J/jFj /NSTALL P/IRT5 4,e,C f D t E.r fen TABLE 1 

II. SEAL PRINTED aeCUir SIDE WITH MuMl'SEAU 
TYPE 18/5 COLUMBIA TECH.COeP.OK EG>Uin/. 

go|. MARK PART MO. AUD NAMEPLATF \HFoe~ 
NATION PEC MiC-sro-130. ISSUF LCTrec TC 
Be MAfiKfO IMUPPfR BI&HT CORkiCR. OF 
UAMEPLATE". 







t3 



PART Hu. 10 Bt AS SHOWN OH B/M . 

TRIMP0TS HOT TO BE SUBMERCED IN WATER. 

HEAVY LIKE OK DIODE INDICATES CATHOpE. 

PLUS SIGN OH CAPACIfCR INDICATES POSITIVE. 

COMPONENT DESIGNATIONS ARE FOR REFERENCC ONLY. 

CIRCUITRY ON FAR SIDE. 

ASSEMBLE PER PRODUCTION PCACTICES MAUUAL. 

FOR ASSEMBLY SPECIFICATION SEE TABLF 

FOR SCHEMATIC SEE 3107093 
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c/Kiu/raoAeD Assy- 

£££L SSe/O COAJT&DL 



3//2/C9 



RCA 



TABLE I 



3/M REFERENCE TABLE 


ASSEMBLY 


PART O 


PART E 


PART F 


PARTG 


PART H 


310707 2 -10 


3263024-/0 


047-375 


035*98$ 


035-383 


320//00-/0 


3/072ez-/o 


3263024-/0 


047-375 


035-969 


035-983 


3 20/ /O 0-/0 


3/15249-/0 


3263024-/0 


047-74/ 


035-983 


035-989 


3 20/1 00-/0 


31/5388- fO 


OPEN 


047-375 


035-383 


035-989 


320//00 -/O 


3//8&36-/0 


32 630 24 -/O 


047-375 


035- 2/9 


O 3 5-283 


32/2092-/0 



CONNECTOR 
PART A 




3 tO 93 2.0- 90 



-River r^ 

PART 3 \lJ 



- BOARD DETAIL 
PARTC 



m 



tNsrAlL PART D THRU R PER TABIC J. 



12. 5EAL PRt/VTEO C/RCU/T SIDE ONLY ^MTR HOMl-SEAL 
TYPE 10/S, COLUMS/A TECH C0#P OR t'OVW. 
fjr\ RlllET PART '5' USED ONLY INITH SBC05Z6-/O 



{>0\ 



TRIMPOTS A/Or TO 0E SUBMERGED INNATE*. 



y>j MARK PART NO. AHD NAMEPLATE 1MEORMAT/OM PER MIL -STO'/SO 

6 PART NO. TO BE AS SHOW ON 8/M- 

7. HCAVY HN£ Off OIODE tN0ICAT£S CATHODE, 

6- PLUS SiGN ON CAPACITOR INOICATeS PO.VT/VE- 

5- COMPONENT DESIGNATIONS AR£ POR RCF.ONLY. 
¥+\ ( giVftWW Y --€ W PARS t O E: 

3. AS SEM8LE PER MANUFACTURING PRACTICE MANUAL. 

Z. FOR ASSEMBLY SPECIF/CATION SEE J/07074, 

I. f OR SCHEMATIC SEE 3/07073- 
NOTES: UNLESS OTHERWISE SPECIFIED 
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PART NO. 


R£F DE5/G. 


320/100-10 


!Q3.IQ5,2Q3,2Q5 


3212092-tO 


I03.I09.2Q8.2O9 


3263024-/0 


ICRI. ICfi3.ICR4./CH7-ICXi2 
2CAII. 2CH3.ZC14.2C* TZCAil 


3263028-ZO 


ICR5, /CR6, 2CR5, 2CR6. 


035-989 


C3.C4-. 


037-390 


C/.C2 


04/ -394 


IR2. 2R2 


041-406 


1R/2. 2R/2 


04/ -407 


IR/O, 2RlO 


04/ -570 


IR/6.2R/6 


04/ '430 


tR/9> 2R/9 


041-434 


IR6, 2Rb 


041-437 


/R8.2R8.IR9.2R9 


041-482 


IRS.2R5JR7.2R7 


04I-5O7 


IP3. 2R3 


041 -5// 


lR// t 2R//. IR/5. 2P/5 


04/ - 4#3 


IR/. 2RI 


041-560 


IRI3. 28/3 


041-4/4 


/R/7. 2R/7 


041 -409 


/R/8.2R/8 


047-302 


/R/4, 2R/4 


041-495 


/R4> 2R4 


044-279 


/R20. 2R20 


320II04-/0 


IQ/./Q2.2Q/.2QZ 


PART H 


l06.lQ7.2Qb.2Q7 


PART D 


/CR2. 2CR2 


PART £ 


Rl 


PART F 


ICl, 2CI 


PARTG 


/C2. 2C2 
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*ART D HiJ 
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-PROCE5SED BOARP 
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6/J-004 
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Kj irtr 
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TYPICAL TRANSISTOR INSTALLATION 



TA&LE I 



REFERENCE 



r.-V 3i)-33 



^ 



>&*>k. p/7?^ 



*L* 



^ 



*v^ 



U~y^ 



B/M REFERENCE TABLE 


ASSEM&LT 


PART A 


PART B 


PART C 


PART D 


PART E 


PARTF 


PARTC 


3SO7I02-I0 


32005Z&-IO 


3IO7I0MO 


460-004 


047-302. 


3263 024-10 


Q47-502 


641 -WO 


3109557-10 


3200504-10 


BI07I0I-IQ 


NOT USED 


047-302 


32*3024 -10 


047-302 


04S-S20 


3H5fe2e*IO 


3Z005Z6-IO 


3fO7lOI-20 


460-004 


NOT U&ED 


NOT USED 


Q47-J02 


04 1-520 


3/J8709-/q 


3Z00S?L-\Q 


3/O7F0f-JO 


4i>0-004 


047-302 


32&3DZ4-10 


MOTUSfD 


041-520 


3II5408-OI 


,J20O32«.-IO 


3l07!O!-iO 


<4fc0-0O4- 


047-302, 


3263024-IQ 


O47-302 


O4J-S05 



Part no. 


R£fl*£*CE OCSI (NATION 


Jioll6o-)o 


0.1,2.3,*,*, 10, 12, 13. 14, 1ft 


J2120S3-IO 


Q7,*,1S 


3212098-10 


04,8.11 


M63024-10 


C*l 2,3,4: CRfeTMRU CRI4 


037-990 


CI, 2. 3 


034- 67S 


C4.S.8 


041-407 


R8, 17,32,33,39 


041-406 


*I4, ?2, 14, 21, 41, 45 


04U 409 


K9,30,3! 


041-4)1 


RI9 


041-436 


HI 5, 33, 40 






041-4*3 


R1I.J2 


041-S2C 


R3 


04I-S3* 


R26 


0A1-S49 


R13.20 


041-550 


R34 


041-573 


R2!,27,42' 


04I-S84 


M.5.10.13 


041-744 


*3$ 


047-301 


.2*. 35. 


04I-S20 


RI6 


041-410 


Rl t 2,7,2S 


c*i-co» 


RS. 


PART t> 


R4 4. 


F>ART e 


CRS 


HART F 


m3 


PART G 


«37 



INSTALL PARTS A THRU <» 
P£R TA»L£ I. 
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£8, MAM PART RO. AW SCRIAl |3 I 7 260 
M. PCR Mlt-STB-IM. «' " ' - - 

10. 
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PART M. 70 81 AS SHOW M till OP HAURlAl. 
RIVCT PART C USCD WttY CK 320C52« C«W»t«TflN. 



7. PUIS SICK ON CAPACITOR INS I CAUJ POSfWt. 

ft. CQMPOMUT DfSIOttTlOW AM r0« «rtW»CI 0M.T 

S. J.ISCmUt PER HANUrACTWAIN* PRACTICl NAUUAt. 

Q CIWUITRT ON PAt SIM. 

9. MfAVT UM M 01091 IWICATES CATNOM. 

t. PM ASStNtlY SMCIPICATION S« 3107104 

I. PO* SCNCMATIC SCt J1W10J 
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pwd p. &>:(+) 

■{Hh/lOt) DEN 31 J Y 

local p.e.O-j 
gemots pb. (+) 
ge-selt ps. -+J 
ocp eESErfa) 



P 9 (powFej^a- 3 



LOCAL /AJO(y) 
t?EMOn= tKIL*(+)- 

POMS P. OPO 

SELECT AMD EEMCTE/UD (+) 
F/U~ PROTECT 



IS 



10 



2.1 



// 



C> 



-CT-^Chr 



Sfr-K>-0*E* 



P9 frEP) 



:.& 2 (Powr-p) 






*-/ (i?£V) 



&? ■ / (I'WD) 



J 



c • Nr t 
s r-i - 1 ( nf nsity) 

C QMO. 



SG-\(LOr_AL) 



C NO. 

5 7- / /e^Mor.i 



V 



c //o. 

.51-1 ( '*ZF?Efj 

— a-— -^>_ 



3I~2(J?ESE7) 



'v7- v : (kit m or l J 



r A/O, 

3^-2 (iocal) 



C A/0. 

3 .'-3 C^E^Er) 



C XVO. 



<a 



A C 

•o — o- 



£>SiL ,; LOCAL) 

A C (q) 
_o — o — ^*— 



B DKf\)<3 
— o — o— 1 ~ < - -o- 
DS-3 (SELECtf 

DS 4 
d (Q) AC 




F/LE PPOJECT 



3/Q8l3t 



ac 



/^ 



/n/VL-rp" peiay p:etu/cu 

POWEP OFF S£Ql/£A/C£ 

-. r : v /a/e£P£ oc/< 

VACUUM SW/ECP OI/£/^P/D£ 
OCP EA/4&/E (Y) 



-/^ V LOGIC (SIGNAL) 



SIGNAL GPdOND 



y SP/)A?£S 



~/2\/ CAPSTAN 



-IS. V LAMP SUPPLY 



TM- 7 



1ST USED ON 



APPLICATION 



DO NOT SCALE DRAWING 



DECIMALS ANGLES 

BREAK ALL SMARP~EDGES APPROX. .030 
C'BORE AND SPOTFACE CORNER 

RADII .010 
ROUGHNESS OF ALL MACHINED 

SURFACES 
PER M1L-STD-10 • 



MATERIAL 



FChJ ?//-* ■ S^. 1- t-<)r./t 



ECU 911-5/6 
ECkj ' <3~f/- 71 



EC A/ 9 //-/>£ 

EC A/ ^3/34 



WO&. 



ECAJ 3577 



/ 'e A/ ' 

r c a/ 



^ 



:^^ 



r^c^M^f^ 



.JAaJ&EU 



J ,V*.:< 



„t*rt 



°cycz - ^ 



-,A 



TZZP 



3/0339* 



■'KOOUCIS. COMPANY. NO «£■ 

BE MADE WITHOUT VVKKTEN 
< COMPUTER PHODUCTS CO. 



"^"7 



SUPER 

PROJ ^ 

ENGR^ .■•J* 

chkr y^Vy- 

■'- N, ^' 



DFTSMN/ 



2*-^',,^ 



r/-3 



Ampex 



AMPEX COMPUTER PRODUCTS COMPANY 

9937 JEFFERSON BLVD. CULVER CITY. CALIFORNIA 



SCHEMAT/C — 
OPES&TO.^ CZW/J&DL PA/SEl 



CODE IDENT. NO. 



SCALE /YO/sE_ 



23/03334 



ISSUE 

■H 



\ SHEET / QS 



A2~] f~B LOWERS A 2 "1 
• 117 VOLTS 




OCP A 6 



TRANSPORT A I 



1 







'<*r 



n 



K_ 



- AITSJ-I »-24V CAP.- 

- AJTSI--2 CAR GRO- 

- AlTSl-3 +I2V CAP,- 

- AIT5I-2 CAR GRD- 

- A3T5I-I& -I2V CAP. - 

■ Al'TSJ-5 -I2V CAP. - 

■ AITSI-4 CAP. GRD - 

- AJTSI-I6CAP. GRD - 
JUMPER 



iJjMP.LR 

TRANSPORT POWER SUPPLY A5 



^Pl II7/220VAC LOGIC SUP ~ — : 

3G^-|_L P ( ||7/?,?OVAC LOGIC SUP PET 

6 1 1 7/220 VAC 

1 1 7/2 20 VAC RtT 

■j A/TSI-2 1 17/220 VAC BLOWER 

P 

A A?TSI 5 H7/220VAC BLOWER RET — 

7 O-l— r Al It-J I * 7/220 VAC TRANSPORT — ■ 
P 
-*-AIT.I H/G II7/220VAC TRANSPORT RET- 

~. AITSI-I3 PWR CONTROL 



• PI CHASSIS GRO 



AC POwtfi 
INPUT 



AtTIK CHASSIS &RD - 
■ A2TSI-I CHASSIS f PP. 
AITSU;: CHASSIS CRD - 
J 2 



-A3TSI-6 +I2V. LOGIC 
-A3TSI-8 S16 GRD 
-A3TSM0 -6V LOGIC 
-A3TSM2 SIG GRD 

- A3TSI-2 - I2V LOGIC 
-A3TSI-4 SIG GPD 

- A3TSJ-I3. + 24V LOGIC 

- A3 TS 1-14 SIG GRO 

- A3 IS H 5 ~24V LOGIC 

- A3TSI-I6 SIG GRD 



W3-C3 



DATA ELECTRONICS A4 



□ 



1 READ CABLE 



f """" 1 WRITE 
J 6lPI 

cD 



CONTROL CABLE 



I- J 



CONVENIENCE OUTLET 



fr 



CUS TOMER INPJTi 



ICUSTOMER OUTPUIj 



CD 

«'2[J4 

CD 






3107280 



- A5TS2-I 

- A5TS2-2 

- A5TS2-4 
-A5TS2-3 
-A5TS2-& 
-A5TS2-3 

-A3TSI-5 
-A3TSI-7 
-A3TSI-3 
-A3TSI-I 

-A3TSI-II SIG GRD -j 

P 

-A3TSI-9 -6V LOGIC -* 

-A3TSI-I7 INTERLOCK -!2V~ 

-A5TSI-I2 CHASSIS GRD - 

• A5TSI-9 PWR CONTROL — 



+24V CAR - 

CAP. GRO -* — L , 

CAP. GRD ^ > ° i 

P 
+ 12V CAP. - 

CAP. GRD - 

I 

-I2V CAP. - 

-H2V LOGIC - 

SIG GRD - 

SIG GRD - 

-12V LOGIC - 



-A9TSM II7VAC TRANSPORT RET -j- 
-A3TSI-7 H7/220v»C TRANSPORT — ■*- 
-A5TSI-II CHASSIS GRD 



a 



£107263 



--W J 

wi-CD 



CABLE 


DESCRIPTION 


ASSEMBLY 
TM-721! 


AS5EM&LY .' AssfMfeLY 

rM72ll 9CHTM72II IOH 


Wl 


C ON I ROl 


3I09S4I 


3109841 • 


.3115107 


W2 


DATA VOLTAGE 


\I09B43 


3109843 


3109843 


W3 


AC POWER 


3l0?'B4<S 


j£iQ984 5 


3109845 


W4 


TRANSPORT VfLTA&K 


^I0--*H4? 

3icAWi yj 


M09B47. 
3I0"9878 


3109847 
3109879 


W5 

W6 


CUStOMfR INPU! 


CUSTOMER OUTPUT 


3113335 


3M3335 



f£] THESE CABLES ARE PART OF ASSY 3108640-10 AND 3111338-10. 

|^| THESE CABLES NOT USED ON REAO OHLY SYSTEMS. 

NOTES: 23 FOR AC RET. LINE HOOKUP SEE JUMPER LIST ON SCHEMATIC 
3113078 OR 3108352. 






fVUPExl AMPEX C0MPUTtR PRODUCTS COMPANY ["fj/ 

{— 1 w; JtfFCRSOM BLVD. CUIK* CITY. CAUfOSNI* I ' 



INTERCONNECTING CABLE 
DIAGRAM 
TM72II SYSTEM 



3107263 



BLOWER A2 

2 20 VOLTS 



TS| 
~ O O 



V£ 



BLOWER A 2 

117 VOLTS 



v* 



9 



TfCC W> 
J_v3 JL UJ 

iili 



£# 



r tsi 




AfTf-<Hjfe AC LI NE 

A2TSJ-4; A C LINE RET - 
AIT I -J ■ AC LINE RET- 



A ITS 1-12 CHASSIS GRO- 
UTS 1-1 CHASSIS GRO — 
AITl-K CHASSIS -GRO— 
AITSM3 PWRCONTROL- 



A2-TSI-2 AC LINE 



So 



Wl REF |5 { 



TRANSPORT POWER PACK A5 



TS2 




AITSl-t + 24V CAPS- 
AITSI-2 CAPS 6R0 — 



AITS! -3 + 12 V CAPS— 

AIT Si -4 CAPS GRO 

4.TSI-4 CAPS GRD 

„»TSI-5 -I2V CAPS— 

• AITSI-G +I2V LOGIC - 

-AITSI-7 SI 6.. GRD - 

-AITSI-8 -I2V LOGIC- 
- AlTSI-9 SIG GRD 

■ AIT5I-9 



SIG GRO 
-AITSI-IO -6V LOGIC - 

NC 
-AITSI-M C 

NO 



tCL_n 

CONVENIENCE 
OUTLET 



Hid 



REF ~C J 



OCP -A6 



TRANSPORT A-l 



TSi 



■ A5T52-I + 24V CAPS ■ 

• A5TS2-2 CAPS 6RD ■ 

A5TS2-3 +12 V CAPS • 
A5TS2 -4 CAPS GRD ■ 

■ A5TS2-4 CAPS GRO 
A5TS2-5 -12 V CAPS - 

A5TS2 -6 +I2V LOGIC 

■ AST 52 -7 SIG GI?D 

• A5TS2-8 -12 V LOGIC 

• A3TS2 -9 SIG GRD 
- A5TS2-9 SIG GRD 

• A5TS2-10 -6V LOGIC 



3E 



-05 



HE 



A5TS2-I2 
A5TS1 -3 
A5TS1 - 5 



INTERLOCK -12 V- 
CHASSIS GRO - 
PWR CONTROL — 



A5TSI-I 
A5TS1-2 
A5TSI-4 



AC LINE RET 
A C LINE 
CHASSIS GRD 



T - ^ 



READ 
CABLE 




3 ED 



WRITE 

CABLE EXTERNAL 

CONTROL 
p 2 RECEPTAC 





■nwem 






tssut 


CXjcmmoM 


C*Afr**Vt 




A 


€Xto /oj-sc -f^trc^HL 


ft/V-l^v— ■* 


p 


ECN <^92 


^*X 


fAjrjtZpS. 


c 


£CU 4<7? 


e<s*~+ 


i v **K- v 



311 1605 



B 



toe ac bct: hookup see junpe& 

l/ST OA/ SCM J//JQ7S <ne3/O0352 



FINAL B/m TM7 



DO NOT KALE WMWtNQ 



imuss oiMtswwt $«anto 
xcuhahcjla. 

DCCl*»*tS ANOUS 

xx t 03 .«x t oio •) r 

IRfAHAU SHARP tOGlSAPPSOlt .010 
If AIL MACMWED 



RtrtRtNCC I 10 '* I 



LIST Of MATtlMl 



I'AMPKljJf 




AMP£X COMPUTER PRODUCTS COMPANY 



* cmr. caufom«a 



D^^DJhI^ INTERCONNECTING CABLE DIAGRAM • 
4*r^3V— 1^3 TM-7 WITH POWER PACK ' 



3 II 1605 




A-A 



302-193 

50E-006 
501-012 



POWER SUPPLY TYPE D 
OR P\WR PACK OK1LY USED WITH- 
OUT TRAUSfORT FUX? SUPPLY. 



TRANSPORT POWER SUPPLY A5 

(WOT REQD.WHEU POWER PACK. 
1SU5ED.) 

302-OBS 

47/-Q7/ 
S0Z-0O3 
SO/'/SC 
4-9 Z- 009 










UTItMM 






issue 


oaaurxKm 


tmtm*** 1 OMl 


mrnm. 


6 


EKN 


tOt - TO 




t^W*^ .,..- 





5. FOR CABLE. CONNECTIONS 
SEE 3IH6Q4 OR 31H605. 
[*] FOR PERMANENT MTG- SEE "5)08303. 
i. PACT WO.TO BE AS. SHOWN ON B/M . 
CDlMENUOfg^ ARE FQ!J STE^PENCE ONLY. 

roe mw^E a.^sy installation see 



^ WpEX J AMPEX COMPUTER PRODUCTS COMPANY [17] 



E7 JCFTtWOH *WL 



OUTLINE 4 INSTALLATION 
5TD !9"RACK,TM-7 



scale :kjow& 
rotated ^o'ccw 



<3//30?4 ^ 



CONTACT AR RANGE M 
K2,K4,K6 £ K8 



TRANSFORMtR CONNECTIONS TS3 


TWO STANDARD LINE VOLTAGES (115 VAC & 220VAC) 
VARIATIONS AROUND THESE VOLTAGES MAY BE USED 
IF CONNECTIONS ARE MADE AS INDICATED. 


ASSEMBLY 


LINE VOLTAGE 


CONNECTlONSfALL ON TS3) 


3II9G37-OI 


115 VAC 


1-4,4-8.2-6,2- 10 


3II9G38-0! 


220 VAC 


1-3,5-7,2-9 






250 VAC 


l--3.C-7.2-IO 






240 VAC 


I -4,6-7,2 -10 






235 VAC 


1-3.5-7,2-10 






230VAC 


1-4,6-8,2-10 






225 VAC 


1 -3,5-8. 2-tO 






2I5VAC - 


1-4.5-8.2-10 






2I0VAC 


1-4,5-7,2-9 


3119638-02 


200 VAC 


1-4,5-8-2-9 


3119637-04 


u 1 2 5 VAC 


1-3,3-7, 2-fe,€> -10 


-03 


no vac 


1 -3,3-7, 2-5.5-9 


3119637-02 


100 VAC 


1 -4,4-8. 2-5,5-9 



. T R A NS FORMJ H C N N E CTI N_ 



TWO STANDARD LINE VOLTAGES (II 5VAC & 220VAC). 
NO VARIATIONS 



LINE VOLTAGE 




4^'»*' < J>-!^^7tA 



CONN ECTIONS(ALL ON TS l) 



-10 



FUSE &CB VALUES 


FUSE 


LINE VOLTAGE 


DESCRIPTION 


Fl 


100 TO 125 


BLOWER 5A SLOW BLOW 


FS 


10 O TO 12.5 


£AP£TAN TliANS 4^ FAST blow 


CBI 


I0O TD IZ5 


SYSTEM 30A 


Fl 


ZOO T0 250 


SLOwEfc 3.A SLOW BLOW . ■ 


F5 


ZOO TO 2SO 


CAPSTAN] TRfcWS 2A FAST BLOW 


CBI 


2DO TO 2.5Q 


SYST£M ISA 



RESISTOR frll THRU K20 ARE 70 BE 470A J/ZW 

diodes c#i. cjeu. cez. CRt4-.cei.ceis. <X4.ce.iu 

TO BE JS2TH323-/0 

CAPACITOR CS . THKU Cll AfcT TO BE ATuf 600V 

RESiSTOfc K5 THRU Rtt TO BE .Oil !W 

SEE TnSLE 3. 

SEE 1ABLE 2. 

SEE TABLE I.. 

RELAYS K2 THRU K9 TO BE I2V.I0A. 

ALL DIODES TO BE 3201325 -10- 

ALL CAPACITOR VALUES ARE IN MICROFARADS. 

ALL RESISTOR VALUES ARE IN OHMS. ± 5%. 

FOR ASSEMBLY SEE 3HOfc37(ll5VAC) OR 3H9&38 
(220 VAC) 
'.UNLESS OTHERWISE SPECIFIED 



[mm] 



MB«tX COWUTW 



COMPANY [»p: 



SCHEMATIC — 

I/O PANEL , 

CAPSTAN POWER SUPPLY 



REGULATOR BOARD -B ASSY NO.3109853-10 1 




VALUE CKABT 



REFERENCE 
DE SI GNAT ION 


VALUE 






CIO! 




J8.500 uF, -IGX, 

OR 
35,000 tiF, -iox, 


♦ISO*. 
♦100%, 


25V 

rsv 


CI02 




11,500 uF, -10.4, 

OR 
14,000 uF, -IOX, 


♦ J50%, 
♦ IOX, 


,5V 
25V 


CI03 
CIC6 




5.20C jiF, -IOX, 

OR 
6,500 uf , -10%. 


♦150X, 
♦1C0X. 


25V 
25V 


CI04 
CIQ5 




3,300 mF, -10^, 

OR 
4,500 w ur, -ICW, 


♦ 1 SOX, 
♦100X. 


35V 
35V 



FIELD SERVICE 
ONLY 



13109852 



a cii2,ai3,Acn4. rose 2.zmfo 

. 25V t 20% 

{7] SEE VALUE C1ART 

R} TO Rf MOONICO OH HEAT SINK. 

S. ALL DIODES TO BE 326SO?*~IO. 

4. ALL TRANSISTORS TO BE 3212091-10. 

3. ALL RESISTOR VALUES ARE IN OWlS i SX. 1/2 
(ICROFARADS 

FOR ASSEMBLY SEE 5IO*tSO J 3UIMO. 



NOTES: UNLESS OTHERWISE SPCCIFIED 



J JfFTtOSON BIVO. 



cutvtn C!Tr. CAtironn* 



SCHEMATIC - 
POWER SUPPLY -D 



3109852 

■I'""' of 



s3ft5720-Z6- 




320^003-/0 
3/ /R£QO 



ecn ?//•?> dev pftQ 



<<rr<v »//- *>s 



4&rc4+*> 



E*N /Ot-L 



tCM 3 385 



EC*J 4BOt 



£CN 503< 



fCA/ 533 3 



Y~Lk~ 



?£&r^ 



S3 



^ 



t®?-;S5te' 



77^ 



A---> --> 



81' 




PART HO. 


REFlKfNCE DCn GHAT ION 


^20H2*-\0 


Qll 


3212091-10 


Ql. 2. 3.5,6. 7, 8, 12,13.14 


3212092-10 


Q9 


3263028-10 


CRI P 2.3, 


013-202 


VRI,2.3 


03.1-220 


C4.5 


037-994 
04T-003 


Cl.CJ.C7 


M.5,3«» 


041-010 


Rs/is^ao 


041-013 


' *44 


041-239 


R7 


041-245 


R6,3l,3/,,Si: 


OI4 -344- 


a4 


041-273 


R20 


OSS -232 


Ct 


041-303 


R42 


041-OO9 


R16 


041-331 


R22j23,4J 


041-336 


R2I M 


041-343 


R3.1»,37 


041-344 


R4,8,24tJ* 






041-424 


R36 


041-461 


R35.46 


041-462 


R13 


041-670 


R!,17 


044-82 7 


'. RIO, 26 ,48 


047-703 


R47 


047-704 


R40 


0*7 BOG 


R50 


041-ffor 


RI2.28 


047-£<pf 


R9.2S 


047-708 


R4I 


047-709 


R2 t (8 


v.i?oat-so 

OI3-58 7 


Qi6 




ve.4 


041-004 


e.s-i 


Qf-ttf 


eit,2Z49 


055-12? 


CO 



3IOJ853 



® 





VLRSION TABLE 


PART NO. 


USE 


useo on 


3^03853-10 


FIELD SERVICE, 
BUILT to usueV 


3IQ98W 
3U >2.*0 


31 09853-20 


PRODUCTION 


3UT 2<VO 



CIRCUITBY ON DIP SIDE. 

HARK PART NO. AND NAME* 
MU-STD-130. 

PART NO. TO BE AS SHOWN IN VEfcSlQH TABLE 

PLUS SIGN ON CAPACITOR iNDICAUJJtfJSIJlVE. 

COMPONENT DESIGNATIONS ARE FH5JU^{RENCE OHLY. 

HEAVY LINE ON DIODE INDICATES CATHODE. 

ASSEMBLE PER MANUFACTURING PRACTICES MANUAL. 

FOR ASSEMBLY SPECIFICATION SEE 3I\72.4C 

FOR SCHEMATIC SEE «M7?42 



TYPICAL TRANSISTOR INSTALLATION 



DO NOT SCMJ ORAW1HS 



KX MIL-STO-M . 










AMPEX COMPUTER PRODUCTS COMPANY 



OULVtX cm. CMJPORM* 



^ 



CIRCUIT BOARD ASSY- 
REGULATOR BOWD-B 



t 2/1 



3/t0965~3 



310841 



RIOI 

470 
2W 




<,RIG2 
>470 
f2W 




102/ 
3212010-10^ 



CRI05^ 
3201325-10^ 



CJ02 
5200 
OR 
6500 



-CZ 



CI03 
5200 
OR 
6500 



NVRIOI 
J 14V 




QI04 
32Gll24-tC£R|i3 

W, f 25 W 
3% 



RII4 
1.3 
±1% 
25W 



i$ 




o . 
9 14 15 



-* a: 
> ^ 



5 v/> 



t: 





WMM 








issue 


buc**tioh 


ptAfTU** 


0*TI 


«***<*. 


Ti 


C-RKJ lOI-^P P«?OD. 


•J&U/fcl 


!•••}.** 


tf^rT 


c 


ECNJ 39 8? 


ft-:'* 




p 


r<TA^ 4-2 <!/ 


\~F<L4j/ 


r 


FCN 4ZSI 


*LA*- 


4-.0l^,.-t 









TABLE 


I 


















INPUT 
VOLTAGE 


JUMPER 


INPUT PINS 


JUMPER 


o 

u. 


$ 

u. 


a 


T|0l 




i 00 VAC 


BT0F,CT0G 


TI0I-&T0FI0I-2 


TlO!-B&KiCH3lCBlOI-2TO TJ02-2 


< 

fO 


< 

CO 


< 
o 


IIO VAC 


AT0ECT0G 




G 




1 A 




J 


I 


1 


II5VAC 


8T0F DT0H 




H 






B 












1 25 VAC 


AT0EDT0H 1 




H 






B 








Tl.02-2 


20CVAC 
2I0VAC" 


CTOF ~n 




G 






B 








TI02-I 


< 


< 


< 

iT> 


CTOE 




G 






B 












2I5VAC 


DTOF 




G 






B 












220 VAC 


CTOE 




G 






A 












225 VAC 


DTOF 




G 






A 












230VAC 


DTOF 




H 






B 












235 VAC 


DTOE 




G 






A 












240VAC 


DTOF 


i 


H 






A ' 




V 


' 




250VAC 


DTOE 


TI0I-HT0FI0I-2 


TIOI-A&KIOM C8IOI-2TD Tl02- 1 



13108411 



[E] SEE TABLE I 

g]T0 BE MOUNTED ON HEAT SINK. 

3 ALL RESISTOR VALUES ARE IN OHMS *5%. 

2 ALL CAPACITOR VALUES ARE IN MICRO- 
FARADS 25VDC- \0% + 150% . 

I. FOR ASSY. SEE B/M- 

notes: 



Ui 

a. 
< 

a. 



DO NOT SCALE ORAWtNtt 




AMPEX 



RAVE* CfW, CMJKKMIA L 



SCHEMATIC - 
TRANSPORT POWER PACK 

D 310841! E 



C^y^LPQUl? 1 ' 32 TP| - 30 (5UMIN6«NPJT RAMP) 



^E'EOSmS)" 20 | Q 
TPI-JJ TP2-4 , . J a " 



REVEUS E Ft .ft REWIND 



8-r -» 

T&2--I -« 
8-29 ■*■ 
T65-2 ■* 
j 8-5 ■«- 
TO.VI -• 



L NPU !- 

CAPlTA-NJACHi 



Ajt9l'-5" F "U2l' 



FIXED fwp LOOP SENSE 



FIXED REV LOO P SENSE 



t£4 • ^r" 

REEL IZRVO T 
TAChOMEttiR - ^ - ; 



~L:ii 



II 






*??]' B? i , » 



tlfWO LOOP SENSE 



FILE REV L t OP SEN SE 



*©* 



FILE REEL SERVO 



TACHOMETER 



CAPSTAN 
SERVO AMf 



'•6^-ft ADJUST 
!-2l TP2-25 

MLE -y| 



-£afi: 



T$2^fe 

-1_ 



Cfwo) drive output no. i 



POWER-I2V 



OSA^^L 



fpe-5 



► Ql-C 
7 »> .19-27 UL 

L_ ». TS |- 5 

(BEV) DR IVE OUTP UT N0.2 ^ 



//-<** ^^ -"«c> \**rJ* rfr 






\Cisi 4-/33 






"(SUMMING INP UT AMPU^lEff) 
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ADDENDUM 3119302-01 
LINK SPECIAL FEATURES 



SCOPE . 

This addendum documents special features not included in the standard technical 
manual. Special input signal and output signal lists and a cross-reference list of printed 
circuit boards are provided. Printed circuit board (PCB) assembly drawings and schematics 
not included in the technical manual are supplied. A special data electronics logic diagram 
is located at the end of this addendum. 



GENERAL DESCRIPTION. 



TM -7 TAPE TRANSPORT. 

The tape transport is designed to operate at 45 ips. The list of PCB'.s in the TM-7 
manual is for 36 ips operation only. The PCB 's supplied with. this TM-7- Tape Transport 
appear on the PCB cross-reference list. 

The standard TM-7 responds to Forward/Reverse and Run/Stop commands. This 
transport is modified to accept Forward/Stop and Reverse^top commands. 



DATA ELECTRONICS. 

The data electronics card cage is wired as shown on Logic Diagram 3118334. The 
PCB's supplied with this DE-211 Data Electronics appear on the PCB cross-reference list. 
The input and output signal lists provide -connector pin designations for both- the input/output 
panel and the data electronics card cage. 

The parity bit is generally supplied by external equipment. In tins system, the parity 
bit is generated by the Exclusive OR circuits on PCB B17 and B18 and is handled as Write 
Data 7. Parity is checked by the Exclusive OR circuits on PCB B9 and BIO. 

Holding register circuits are provided by flip-flop circuits on PCB All and A12. 

Bidirectional read deskew is accomplished by the read deskew circuits on PCB's A2 
through A8. The forward command automatically selects the forward deskew circuits. The 
absence of the forward command selects reverse deskew. Deskew adjustment in the local 
mode can be performed by removing the Select Logic (SLB) circuit board and by applying -12 
volts to B7-31 to select forward read deskew circuits or B7-29 to select reverse read deskew 
circuits. 



LINK ADDENDUM 3119302-01 t 

REVISED 7-67 * 1 ** 



I/O PANEL 


DE CARD CAGE 




J4 


J5 


INPUT SIGNALS 


C 


1 


Write Track 1 (-) 


D 


2 


Write Track 2 ( -) 


E 


3 


Write Track 3 (-) 


F 


4 


Write Track 4 ( -) 


M 


5 


Write Track 5 ( -) 


N 


6 


Write Track 6 ( -) 


P 


7 


* Write Track 7 (-) 


W 


8 


Write Strobe (-) 


X 


9 


Write Reset ('-) 


d 


10 


Read Permit (-) 


A 


11 


Ground 


B 


12 


G round 


H 


13 


Ground 


J 


14 


Ground 


K 


15 


Ground 


L 


16 


Ground 


T 


17 


Ground 


U 


18 


Ground 


v 


19 


Ground 


m 


20 


Shield Ground 


c 


21 


Write Permit (-) 


R 


22 


Holding Register DC Reset (-) 


S 


23 


♦Write Track 9 (-) 


1 


24 


Odd/Even Parity (-/+) " ".-. ' 


Y 


25 


Forward/Stop (-/+) ■ 


e 


26 


Reverse/Stop ( -/+) 


Z 


27 


Rewind & Lockout (-) 


f 


28 


Rewind (-■).' 


g 


29 


Ground 


h. 


30 


G round 


G 


31 


Spare 


a 


35 


Ground 


b 


36 


Ground 


3 


39 


Spare 


k 


40 


*Write Track 8 ( -) 



''Not used in this system 
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DE-211 Logic Diagram 3118334 
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-2- 



I/O PANEL 


DE CARD CAGE 




J5 


J4 


OUTPUT SIGNALS 


C 


1 


Read Track 1 (-) 


D 


2 


Read Track 2 ( -) 


E 


3 


Read Track 3 ( -) 


F 


4 


Read Track 4 (-) 


M 


5 


Read Track 5 ( -) 


N 


6 


Read Track 6 ( -) 


P 


7 


Read Track 7 ( -) 


R 


8 


Clock (-) 


G 


9 


Read Data 8 ■(■-) 


d 


10 


*ReadData 9 (-) 


A 


11 


Ground 


B 


12 


Ground 


H 


13 


Ground 


J 


14 


Ground 


K 


15 


Ground 


L 


16 


Ground 


S 


17 


Ground 


T 


18 


Ground 


U 


19 


Ground 


m 


20 


Shield Ground 


W 


21 


BOX (+) 


X 


22 


EOT (+) 


Y 


23 


Rewinding ( -) 


Z 


24 


Ready (-) 


e 


25 


High/Low Density Status (-/+) 


f 


26 


Spare 


h 


27 


Vertical Parity Error (-) 


1 


28 


Spare 


c 


29 


*Write Check Error 


g 


31 


Ground 


k 


32 


Unit Select (-) 


1 


33 


Select Indicator (+) 


V 


38 


Write Enable (C) 


a 


39 


Write Enable (NO) 


b 


40 


Write Enable (NC) 



*Not used in this system. 

SON 9719 FAL 3117490 Link TM-7211 
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PRINTED CIRCUIT BOARD CROSS-REFERENCE LIST 



CODE PART NO. 



TM-7 CONTROL ELECTRONICS 



DESCRIPTION 



CSA 3112170-10 Capstan Servo Control 

FLC 3112360-10 Forward/Reverse Logic -C 

LLA 3107102-10 Local/Remote Logic 

PHB 3107262-1.0 Photo Amplifier "■' 

RCA 3112167-10 Reel Servo Control 

RLA 3107087-10 Rewind Logic 



LOCATION 


SCHEMATIC 


ASSY DWG 


J6 


3107098 


3112172 


J4 


3112361 


3118158 


J2 


3107103 


3107260 


J3 


3107073 


3107257 


J 7 


3107093 


3112169 


Jl 


3107088 


3107261 



DE -211 DATA ELECTRONICS 



CODE PART NO. 



DESCRIPTION 



EOA 3107274-10 Exclusive OR 

FFE 3118267-01 Flip-Flop -E 

IBA 3107258-10 Input Buffer 

ODA 3107259-10 Output Driver 

ODM 3118163-01 Output Driver 

RAB 3107266-10 Read Amplifier 



LOCATION 

B9,B10,B17,B18 

A11.A12 

B15,B16 

B13,B14 

B19 

B2-B5 



RDC 3109932-10 Read Deskew (Bi-directional) A2-A8 

SGA 3119379-01 Strobe Generator B8 

•SLB 3111157-10 Select Logic -B B7 

WAB 3112363-10 Write Amplifier A14-A20 

WPD 3107268-10 Write Power Gate A24 

'"Drawings provided with this addendum. 
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3109^30'- 

3107058 

3111158 

3112345 

3107128 



3107274 

3118268* 

3107251 

3107255 

3118165* 

3107270 

3109933 

3107276 

3111157 

3112347 

3107272 
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45 IPS 556/200 C PI 



i LINK ADDENDUM 3119302-01 
i REVISED 7-67 ' 



Cf ) AC SET A 



SET GAT£A(+)< 



. WMC RESET A 
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UW DC RESET 



OUTPUT (-) I J 



\2 >i 
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-<&V DC 
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W AC SET A ~+ 
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(+) AC RESET A 



RESET GATE A (-f-) 



(-) DC RESET 
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±20% 
20V 
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tZO'U 
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"1 



1 3 II 8 2 G3 1 



- 12V DC -&VDC 



-<b\!DC -I2VDC 



-f 12V DC 



TABLE i 



ASSEMBLY 


COMPONENT 


C3--C C4- 


3I182G7-01 


OPEN 



A Sfi-'J ' '06-^0 P*G£> 




^Output (-) j 



output (+) a 



\3II62&<3 



yj sec tabu s. 

feJPARTlAL HtrtftENOE DESIGNATIONS Afi€ SHOWN. 

*^>REFIX THE fiEFERENCC DESIGNATION V¥fTH THE 

CIRCUIT NUVSSER FDR COMPLETE DLSKi^TIOfi 

5. ALL TRANSISTORS TO BE SZlZQ 9 Z-tQ. 

4. ALL DIODES TO BE 32Z.5624-IO. 

3. ALL PESISTOft VALUES ARE IN OHMS, ±5%, l/4N. 

2. ALL CAPACITOR VALUES ARE IN HUCRQTARABi,* S% SOOV. 

1. FOR ASSEMBLY SEE TABLC I . 

NOTES: 
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If) VCTTUCt COUNT* 
} Of HX IWCHlWfD 
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[j gCTKJ ^ 
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SCHEMATIC- 
FLIP-FLOP -E 



3 //8269 A 



B/M REFERENCE TABLE 


ASSEMBLY 


PART 'A ' 


3116267-01 


NOT USEO 



\3i tezea 



£/?AJ /0&-FO 



W. 



-5200526-/0 




■3109091-/0 

m 





PART NO. 


REFERENCE DESIGNATION 




32/2092-/0 


IQI THRU 4-0), 102 THRU 402 




3263024-/O 


tCRl THRU 4CP.i t ICR2 THRU 4-CR2, 
ICR3 THRU 4CR3.ICR4 THRU4CR4., 
ICR5 ThRU 4CR5, 1CR6 THRU 4CR6 




037-990 


CI, C2. C3 




034-/77 


/CI THRU 4 CI, 102 THRU 4C2 




04 1 - 5C0 


IRI THRU 4RI,/R2 THRU 4-R2 




04/ - S06 


IR3 THRU 4R3 , IR4 THRU 4R4 




04-1 -5U 
041-75/ 
04I -507 ~ 


IR7 THRU 4R7, IR9 THRU 4R5 




IRB THRU 4R6^ IRH THRU 4R/I __ 
IR5 THRU ' 4R5 




04-I-0Q7 


IR6 THRU 4RG> , IR/0 THRU 4RiO 


M 


PART 'A' 


103 THRU 4C3, IC4 THRU 4C4- 



3H572Q-73 



3HB2LG>G>-0\ 




260-052 



l»!EI"lEI?!iNOIt 



[?2j FOR COMPONENT INSTALLATIONS, SEE TABU I 

fTTJ MARK PART NO AND NAMEPLATE INFORMATION 
•"* PFR MIL STD-130 

JO PART NO TO BE AS SHOWN ON TABLE I. 

9 SEAL PRINTED CIRCUIT SIDE ONIY WITH 
HUMISEAL TYPC IBIS COLUMBIA TECH CORP 
OR C0U1V. 
" 1. M A ftX tOI -fttf- HO ~ C. A2 J*tCH-CgA&AC T t* tr 

-cox j QR ttHtiu -g£a MTt - srais a oo rare 



-7 T*tMPOTS NOT TO BE SUBM€«G*^H 
6. COMPONENT OES!GNATIONS ARE FOR REF. ONLY. 
5 PLUS SIGN ON CAPACITOR INDICATES POSITIVE. 
4 HEAVY LINE ON DIODES INDICATES CATHOOE 
3 ASSEMBLE PER PRODUCTION PRACTICES MANUAL. 
2 FOR ASSEMBLY SPECIFICATION SEE 31 162 TO. 

1 FOR SCHEMATIC SEE 3 1 16269. 
NOTES 
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CIRCUIT BOARD ASSEMBLY- 
FLIP/ FLOP -E 



09150 



3/16268' 

' — \ m , ~ ' 



3-L ' $TT5~& -i 



wei£ i 



/455V A/O. 


OUTPUT 
LEVEL 


COMPONENTS 


CI 


Rl 


R4- 


RG 


3118161-0/ 


0/+3V 


OPEN 


OPEN 


6.I9KL,*1% 


2J4-K l tl°/a 


3116/62-01 


O/fdV 


OPEN 


OPEN 


2.2IK/±f% 


2.74K,±(% 


3'l 16163-01 


OiiSV 


CPEN 


OPEN 
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7,5K,±/% 
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OPEN 


OPEN 


2K . 


OPEN 
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OPEN 


OPEN 
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OPEN 
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Q SEC TABLCS. 

[63PARTIAL REFERENCE DESIGNATIONS ARE SHOWN. 
^-^PREFIX THE REFERENCE DESIGNATION WITH THE 
CIRCUIT NUMBER FOR COMPLETE DESIGNATION. 

5. ALL TRANSISTORS TO BE 320/ 10 4-10. 

4. ALL DIODES TO BE 3263028- 10. 

3. ALL RESISTOR VALUES ARE IN OHMS, *5%,//¥/K 

2. ALL CAPACITOR VALUES ARE IN MICROFARADS. 

1. FOR ASSEMBLY SEE TABLE 1 . 

NOTES: 
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ASSEMBLY NO. 


OUTPUT 

LEVEL 


com pone: NTS 


PART A 


PART 8 1 PART C ■ 
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>:/+ 8V 
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PART NO. 


RtFERCNCC DESIGNATION 




3201104 -IO j 


101 THRU 8QI , 102 THRU 802 




320,3024-10 


ICR5 THRU 6CR5 
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fCRl THRU SCR/, ICR2 THRU 8CR2 
ICR3 THRU6CR3, ICR4 THRU 8CR4 
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^ INSTALL fHRTS A THRU O' PER TABLE 1. 

fill MARK PART NO. AND NAMEPLATE INFORMATION 
*"* PER MIL STD 130 

10 PART NO TO BE 45 SHOWN ON TABLE I 

9 SEAL PRINTED CIRCUIT SIDE ONLY WITH 
HUMlSEAL TYPE 1 8 1 c > COLUMBIA TECH CORP 
OR EQUIV 

• A MASK - P OI. J t fcf-NQ* 

■X TR lM P Q T^ "NOf TO 8£ Sl I BMCFfl S fe - tH tt^TLBl 
6. COMPONENT DESIGNATIONS ARE FOR REF ONLY. 
5, PLUS SIGN ON CAPACITOR INDICATES POSITIVE. 
4. HEAVY LINE ON DIOOES INDICATES CATHODE 
3. ASSEMBLE PER PRODUCTION PRACTICES MANUAL 
2 FOR ASSEMBLY SPECIFICATION SEE 3K8IG7 
l FOR SCHEMATIC SEE 3ll8l£b. 
NOTES: 
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